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Introduction to Orthodontics (by Nay Aung, BDS, PhD) 
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*Improve psychological well being 


*Root resorption 


*Enamel decalcification 


*Improve self-esteem 


*Gingival swelling, gingivitis 


*Improve dental attractiveness 


*Ulceration, appliance trauma 


*Improve function 


*Allergies, nickel 


*Reduce risk of incisor trauma 


*Incomplete treatment 


*Reduce tooth migration 


*Align teeth 


*Relapse 


*Loss of tooth vitality 


*Improve perio-support 


*Bacteramia 


*Reduce problem of impaction 


* Patient not satisfied withresult 
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Reasons for Orthodontic Treatment 
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The Scope and Aims of Orthodontic Treatment 
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3 Goals of Surgico-orthodontics 


Psychosocial 


Aspects 


Functional occlusion Dentofacial harmony Self-esteem 
Masticatory Facial profile Body image 
Swallowing Proportion Social Functioning 
TMJ Individual preference Mental Health 
Speech Cultural trends Quality of Life 
Stability 


Cleft 


* Infant 
=  Nasoalveolar molding 
* Adolescent 


= Preand post-alveolar bone grafting ú B š 
Orthodontic treatment * Surgical splint design Medically compromised 


LJ 
i i i = Construction, and observation = Adjunct Surgery 
. ae ee ae * Distraction osteogenesis = Speech & Language Pathology 
= Genetics Clinic 


* Pre-and postsurgical orthodontic 
management * Coordinated care of; 
Surgical treatment planning * Sleep Disorders 


= Surgical-Orthodontic treatment 
=  Ortho-Perio-Endo interdisciplinary 


Orthodontic Treatment Options 
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Dental Box 7 Box 8 Box 9 
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Problems to Watch for 
in Growing Children 


Malocclusions (“bad bites”) like those illustrated below, may benefit from 
early diagnosis and referral to an orthodontic specialist for a full evaluation. 


i: ud E haa 


Top teeth are behind bonom teeth Top teeth are to the inside of bottom test 


Crossbite of Front Teeth 
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front teeth do not meet when back teeth are dosed 


The lower teeth sit in front of upper teet when back teeth Sucking an thumb, fingers 
are closed 
In addition, if you notice any of the following in your child, check with your orthodontist: 
early or late loss of baby teeth * speech difficulties 
difficulty in chewing or biting * biting the cheek or the roof of the mouth 
mouth breathing * facial imbalance 
jaws that shift or make sounds * grinding or clenching of the teeth 


Final treatment decisions should be made among the parent, child's dentist and orthodontist. 


Problems to Watch 
for in Adults 
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The Timing of Orthodontic Treatment 
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Simple orthodontic treatment to correct in-standing incisor or to eliminate a mandibular displacement; 
reverse headgear to correct retrognathic maxilla in Skeletal Class III 
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By Nay Aung, BDS, PhD (15.10.2023) 


Development of Normal Occlusion (by Nay Aung, BDS, PhD) 
Introduction 
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Stage 1 Birth to the establishment of deciduous dentition 
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Fig. 29. Relationship between maxilla & mandible in infant 
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The deciduous dentition 
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Table 2.1 Typical ages of eruption, mesiodistal widths and calcification of the deciduous teeth 


Time of eruption Mesiodistal width Calcification commences 

(months) (mm) (weeks in utero) 
Maxillary teeth 
Central incisor 8 6.5 12-16 
Lateral incisor 9 5.0 13-16 
Canine 18 6.5 15-18 
First molar 14 7.0 14-17 
Second molar 24 8.5 16-23 
Mandibular teeth 
Central incisor 6 4.0 12-16 
Lateral incisor 7 4.5 13-16 
Canine 16 5.5 15-18 
First molar 12 8.0 14-17 
Second molar 20 9.5 16-23 
Notes: 


1. Eruption times vary considerably - up to 6 months earlier or later than the times given is not 
unusual. 

Mesiodistal widths vary up to 20 % of the figures given. 

Root formation is complete between 12 to 18 months after eruption. 

There is usually a difference of a few weeks between tooth eruption on the left and right sides. 
Usually the lower teeth erupt ahead of their upper counterpart. 

Calcification of first permanent molars begins at birth 
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Fig 2.3a,b Primate spaces between the B & C, and between the T & D (shown by red arrows in the 
photos above). The crowns of permanent incisors lie lingual to the deciduous incisors. 
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Fig. 2.5 At approximately 5 years old. Note the flush terminal on the distal surface of the Es. The 
permanent incisors are positioned lingual/palatal to the roots of the deciduous incisors. 
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€ š š " + C C C M C C CN | š . š 
600511 Mild incisor crowding s»(góqpsooo5eoeo$ MEAM (e) gepa intercanine width 
p M C š $ j oc C 
qp:co20?320905 crowding M 6 29080!CO@ ODI 
8, 3 j C x oc oc j C [9] C C j C C C j 
82398602 GUIRON APEN 2900005 6400503|e0!05005 yön 
[9] [9] o Lo L 
mui S2Ə|$O55CO (on) 0025 060000! 685009031000 (g$850looo5u 
qè ÈT 720207] à 


Note: Teeth presence in early mixed dentition (at 6 to 8 years) are 6EDC2 I 12CDE6 
6EDC21112CDE6 


Fig. 2.6 Desirable eruption sequence for the permanent eruption 
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Table 2.2 Typical ages of eruption, mesiodistal widths and calcification of the 


permanent teeth 
Time of eruption Mesiodistal width Calcification commences 
(years) (mm) (months) 


Maxillary teeth 


Central incisor US 8.5 3-4 
Lateral incisor 8.5 6.5 10-12 
Canine 11.5 8.0 4-5 

First premolar 10.0 7.0 18-21 
Second premolar 11.0 6.5 24-27 

First molar 6.0 10.0 Around birth 
Second molar 12.0 9.5 30-36 
Mandibular teeth 

Central incisor 6.5 5.5 3-4 
Lateral incisor [e 6.0 3-4 
Canine 10.0 7.0 4-5 

First premolar 10.5 7.0 21-24 
Second premolar 11.0 7.0 27-30 

First molar 6.0 11.0 Around birth 
Second molar 12.0 10.5 30-36 
Notes: 


1. The figures given both for the eruption times and for mesiodistal widths commonly vary up to 20% 
on either side of the figure given. 

2. The permanent teeth usually erupt when % of their roots are formed. 

3. Root formation is normally completed 2-3 years after eruption. 


The permanent incisors 


€ ER Cre ` c [e] 
COIDZISINCISOrTEOZOOM) ¿0232020 220232 2 


C 0 C x [e] Co ° j € 
ies) Q932002 space 0» €00202060:072602 999 O OOII 
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e š £ " Cc Sas [6] C j Cc 
32203602000 deciduous incisors 099332 06028), lingual or palatal oo $eso»o»olooco 
[9] [9] [9] O b l l 
(op) 


poe - Utilization of existing spacing between the deciduous incisors; A growth increase in inter-canine 


width; The upper permanent incisors are more proclined and thus form a larger arch than the deciduous 
incisors. 


" š e C cC c [2] e j C cfe C C 
Inter-canine width 809989099 026005322002 (e) 50990 [9:09 ol: |QOSGOIOI[Y2 322205 (99) 50 
o C C C coc j C Ë š š C Oo ocfo Ë 
3200 S2šD5sCO5 S0MI|GOSCUIODODII Upper inter-canine width O) 3.5 mm S$ OD8CND8C|Y3 Lower inter- 

Ç o [9] 


š n C € 
canine width m 3.0 mm ə > Bee0r8Cdloousu 


š š š ° € oc . € E x š P 
Deciduous incisors root o» O9$32O0Cš resorption essc permanent incisors €02020 lingually or labially 


or distally e» e obe ooo$0loooSi 
y qo espere) 
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š Ë Ë š š bj j C C š Ë 
Permanent upper incisors 602000 8 ə% distally inclined S2G$32O002šŠ GOl|O5G$S)C median diastema 


° Sol C e o C O Ë O KI C e o C C "0 C 
$e$o»o»oloo oo 808 [66500202 ugly duckling stage o), ealolooooll Sc9oooe[o3pé [gdqcda8q6 


š š š C O oo ] A 
upper canines 6020 upper lateral incisors 6026, 329500308 (902 egjoo»o?32sl upper central incisors 


M O 4: " Ç j C Ë C O C j C 8, M j| 

GOD crowns 602307 distal flaring q9eoo!oooóI Upper canines God cp ojo 3a2(gpoeo'o5[9:02329 
O le O L [9] 1 L ° 9 

š " Q Ç Co 20] oc C 3] C š j Cc c 

median diastema o° ANREP [Y LYLLI ale € permanent canines eo» vculadac 
. oo a C 5 ° š C C j C ° C Ç £,Q € j C 
diastema 0 $290:63220C 0992960:0708|[s ECODDC!OIOHII_ 2292203209€: [YEMA INI 


s . C OC x " C. C. Se 8260] € 53] š 
Median diastema [y0co4Co) 32|39:326|099C:9 C:60209: A oN 323160000600) large fibrous 
frenum; supernumerary tooth; missing or small lateral incisors; generalized spacing; dilacerations of a 


TRE [e] c j € 
central incisor; cyst o [gó0 ODOOII 


At 7 years ` At 11 year 
Fig. 2.8 Spontaneous closure of median diastema (Ugly duckling) of the same patient. 


Fig. 2.9 About 8 years old. Upper canines pressings on the roots of lateral incisors 
causing their crowns and the central incisor crowns to flare distally. 
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The permanent first molars 
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z j € M oc ` Ç C ofe £ 
First permanent molars GO €010200209323|$ 070 a small growth spurt š ooeec: face height 
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?Fig. 2.10 1° permanent molars at cusp-to-cusp contact during early mixed dentition. 
Stage 3. Early mixed dentition to late mixed dentition (about 9-10 years old) 
Stage 4. Late mixed dentition to permanent dentition (2 11 years old) 
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permanent molar coo cqNAN Peg Yčo alza [ye forward growth of mandible e C 
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C n Oc Ç 
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M 7 € € ° oc O 
03808, vertical growth [gScore000§ occlusal contact 0» oO$:ico:Q alveolar bone growth 


qI 
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Average width = 23 mm 


Average width = 21 mm 


"Fig 2.11 Leeway space (é>) 


Stage 5. Permanent dentition 
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Permanent Dentitione) Normal occlusion 998202 226[96c002d72 6020? eal [geurdlooSu Upper first 
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upper incisor clinical crown oo G:3»0680le oot Regular arch form [gSesdlooSu 9308380800809 
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Functional occlusal relation Lon MA? 


Centric relation (CR) š Centric Occlusion (CO) coincide codor[gdesao6dloou5u Lateral excursion 


C C 4 4 " š € š š š € e Š : 
Q90|[039202329 working side 900590 canine guidance or group-function o6$|9: non-working side 


° o 


ç C q. : C S osea mel Bess 
NMQ contact © $630 Rell Protrusion qo ©3291 INcisors 6020 epo Oll 


Guidance provided by one or more teeth: 


> Canine quidance (rise): contact of canines during lateral 
movements 


> Group function: multiple contacts between canines and 
posterior teeth, usually premolars (on working side) 
during lateral movements 


> Incisal or anterior quidance: contact of canines and/or 
incisors during lateral movement or contact of anterior 
teeth during protrusive movements 


Canine guidance Group function 


" . s c 
Maturation changes in the occlusion 200602 (96225? 


329005 (os)soš (JoYe3:eo (g$c22020500002690» lower incisor crowding olı Mandibular growth 


rotation $3209 slight retro-inclination of lower incisors (g5{gés mesial drift of buccal teeth [gó(3é: 


š ° € coc j C jl Oo š E A bj š š x 
pressure of third molars Ne Ç [g68co'oooo! 3l32|gC incisor uprighting $3200 interincisal angle 
32809:CO5 oB:eoo(g6si mandibular prognathism 32 SscuSo8zc00[g6s03800 S: 300 0O6§8C0]0005II 

qp Ü ° prog E Ü VS T 


š B : ° € OC x € š £ z š s 
Late lower incisor crowding N [gócogco> 329/6020 mesial migration of posterior teeth during 


: š . š š ° coc € 
vertical growth; late mandibular rotation; increased lower lip tone o, (g$850looo5u 


Moderate 


(5-871) 
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Growth and Development 
(compiled by Dr. Nay Aung, BDS, PhD) 
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.2, ` ə " [e] C S jl O C  COC O j € T" 
c60:8]:6028, 00:80 GCOCOO p202329 320C$800C$02 60290 ODdUdI| Deposition occurs 
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GROWTH MOVEMENTS 


2.Displacement 


Displacement is the movement of the whole bone as a unit. Two types 
are seen: 


a Primary displacement b. Secondary displacement 


: . Q o ° e Ç . y " 
Mandibular cartilage 90070 20003? co: gBs{gdecle03o3 primary cartilage (Meckel’s 
cartilage)oo 60:Q:80052:3206: (a olo»o5u G0:$:30006300500 S:{g603 condylar cartilage Š coronoid 
gejoo cesrepogpriagós oh e»t(géo? condy ei 
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Accessory coronoid 
cartilage 


Accessory 
condylar Mental protuberance 


cartilage forms by bone 
deposition . 
It is accentuated by 
bone resorption that 


Body of | occurs in the alveolar 
the mandible region above it , 


; ; creating a concavity. 
Mental ossicle cartilage 
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ee:Qr(o3:ogo:esopeo 90003299060) 
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93020909 NICO 0922960102336] CUND PEE: O Mos], growth spurt on 
Boot óleo oSi 
Boys Girls 
e 12.5- 15 years old (average 14 year) e 10.5- 13 years old (average 12 years) 
e Max velocity is 10 cm/ year e Max velocity is 8 cm/ year 
e Results in height increase of 20 cm and e Results in height increase of 20 cm and 
weight increase of 20 kg weight increase of 16 kg 
e Principal hormone is testosterone but e Principal hormone is estradiol but some 
some estradiol may be converted from testosterone may be converted from 
testosterone androstenedione 


Note: Nutrition is the most important environmental determinant of growth. Mostly affected by 
malnutrition is muscles and fat, then bones, then teeth. 
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026C0$6 09083220020 00109109) 20099003|026023 (n39986oc? 
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Skeletal age = based on ossification of bones [mostly assessed by radiographs of the hands and wrists 
compared to an atlas of radiographs that covers the entire developmental period] 

Dental age = based on tooth formation + eruption [degree of cusp/root calcification, development of 
the roots, closure of the apical foramen, emergence (penetration of the gingiva), eruption (contacting 
the opposing tooth) is assessed] 

Simplest way to determine age is to look for the number of teeth erupted and the sequence of eruption 
Morphological age = based on height 

Sexual = based on development of sexual features 


Face Development in Orthodontics 
(compiled by Dr. Nay Aung, BDS, PhD) 
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Development of the dentition 
(compiled by Dr. Nay Aung, BDS, PhD) 
Primary Dentition [2.5 — 6 years] 
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Primate space/anthropoid/simian space 


Space : 
* Deciduous teeth are 


more upright on the 
alveolar ridge. 
* Deepbites may be seen 


Max- mesial to canine 
Mand- distal to canine 


* Natural spacing 

* With spacing - open dentition 

* Without spacing — closed dentition - 
crowding in future 
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Mixed dentition [6 — 12 years] 
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—+» Minimal Growth Differential 
—3 Forward Growth of Mandible 
---» Shift of Teeth 


Permanent dentition [12 — 25 years] 
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Intercuspal position (ICP) 


Two aspects to describe ICP: Close w. mandible positioned anteriorly 


1. TMJ: condyles in the center of » Posterior separation critical to capture 


the fossae,; anterlor slope of > Not repeatable — determined by amount of 
the condyle, disk, posterior protrusion 
slope of the eminantia keep in 
close contact. 

2. Occlusion: normal vertical 
height; complete intercuspation; 


correct guidance. 


Maximal right 
lateral excursion 


Maximal left 
lateral excursion 
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Occlusion changes throughout adulthood 
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Canine guidance Group function 
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Treatment Treatment 
Goals Objectives 


1. Facial Esthetics 1. Occlusion 


2. Smile Esthetics 2. Arch Form 


3. Jaws AP 


3. Function 


4. Periodontium 4. Jaws Vertical 


5. Stability 5. Chin Prominence 
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Clinical examination in Orthodontics 
(compiled by Dr. Nay Aung, BDS, PhD) 
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Extra-oral assessment Intraoral assessment 
1. Assessment of skeletal pattern e Oral hygiene 
e Antero-posterior e Dental development 
e Vertical e Dental/mucosal pathology 
e Transverse e Tongue 
2. Assessment of soft tissues e Tooth position within and in between the 
e lips arches 
e Nasolabial angle 
3. TMJ 
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Habits 


Lower lip biting — retroclined lower incisors [Class II division 1] 


Nail biting — tooth wear + root resorption 
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Extra-oral Assessment 


Assessment of skeletal pattern 
Anteroposterior dimension 


e o [e] E oe Ë a C C 
OCOGD5S0$ NHIN natural head position (standardized and reproducible) 92 con: [mpauleVón 
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Natural head position S007 C420» 90»90200C9SC:l o2056920620052x»eseo(8: PIAR: 1 
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33 [0305530009 peuoón 09$326932000: 000380 ousi (Teeth should be slightly in occlusion.) 


Skeletal Class III Skeletal Class | Skeletal Class II 
Facial Profile Facial Profile Facial Profile 
Class | The mandible lies 2-3 mm posterior to the maxilla [the straight profile] 
Class Il The mandible lies retrusive to the maxilla [convex profile] 
Class III | The mandible lies protrusive to the maxilla [concave profile] 
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02998) anterior limit of cranial base on Ruso: (go? zero meridian line AS: soft tissue A 
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zero-degree NS 
meridian a) ` 
(a) The Ricketts zero-meridian line is a constructed vertical line dropped perpendicular to the Frankfort Plane (or horizontal) from N'. It 
gives an indication of the antero-posterior position of Pg’, which will lie behind the line in class Il cases with mandibular retrusion (b) and 


in front in cases with mandibular prognathism (c). 
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Vertical dimension 


0528) vertical skeletal dimension the degree of vertical incisor overlap, overall facial esthetics, 
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Feyi 


FACIAL HEIGHT (LAFH) PLANE ANGLE (FMPA) 


* á ^ 4 í 
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*The face can be split into 


thirds. 
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Transverse dimension 
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Extraoral 
Clinical Examination 


Intercanthal line canting 
Nose tip projection 

Philtrum projection 

Lip line canting 

Occlusal plane Canting 
Upper denture midline to FM 
Lower denture midline to FM 
Chin point deviation 
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Chin border canting 
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. Upper Incisor and gum showing 
(posed 8: unposed) 
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Facial symmetry e» 00033231 soft tissue nasion 9 middle part of the upper lip at the vermilion 
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Assessment of soft tissues 
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Lip fullness and tone 
Lip competency 
A. Competent lips: a lip seal is produced with minimal muscular effort when the mandible is at 
rest position 
B. Potentially competent: positioning of the upper incisors prevents a comfortable lip seal 
C. Incompetent: excessive muscular activity is required to achieve lip seal [the interlabial distance 
at rest is >4mm] 
Signs of excessive muscular activity 
Flattening of the labio mental fold when the lips are held together 
Puckering of the skin overlying the chin [due to the mentalis muscle contraction] 
Method of achieving anterior oral seal at rest and at swallowing 
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Columella tangent 


Labrale superius 


Upper lip tangent 


Figure 2: Anatomic point Figure 3: Tangent line 
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nasolabial angle nasolabial angle 
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Overjet, Overbite, Centerlines, Crossbites, Incisor relationship, Canine relationship, Molar 
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Cephalometric analysis 
(compiled by Dr. Nay Aung, BDS, PhD) 
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Lateral cephalometric radiograph (LCR) WDUICVESEPSOIED affo 909320005 
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Figure 1.1: Lateral cephalogram 


Flow chart 2.1: Cephalometric landmarks/points 


Cephalometric 
. landmarks. 


[Anatomic landmarks/points Derived landmarks/points] 


Anatomic Cephalometric Landmarks/Points 


These landmarks represent the actual anatomic structures of 
the skull, e.g. Nasion, point A, point B, ANS, PNS, etc. 
Derived Cephalometric Landmarks/Points 


These are landmarks that have been obtained secondarily from 
anatomic structures in a lateral cephalogram, e.g. Gnathion, 
Anterior Point of Occlusion, etc. 


Flow chart 2.3: Cephalometric landmarks/points 


Cephalometric 
landmarks/points 


| Unilateral cephalometric 


— Bilateral cephalometric _ 
landmarks/points 


landmarks/points 


Figure 1.2: Frontal cephalogram 


Flow chart 2.2: Cephalometric landmarks/points 


| Cephalometric 


landmarks/points 


Hard tissue cephalometric Soft tissue cephalometric - 
landmarks/points landmarks/points 
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Relationship between the mandible and maxilla 
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Vertical Relationship 
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Soft tissue analysis 
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Columella tangent 
Glabella 


Frankfort plane 


Labrale superius 


Upper lip tangent 


Figure 2: Anatomic point Figure 3: Tangent line 
method of construction of method of construction of 
nasolabial angle nasolabial angle 
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Soft tissue analysis 


(compiled by Dr. Nay Aung, BDS, PhD 
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Using the Golden Ratio, we analyze the face in horizontal thirds, and vertical fifths. 


Vertical fifths: Distance between eyes equals the width of nostrils which equals the width of eye which 
equals the width of lateral face to lateral eye 


Horizontal thirds: The length of nose equals the length of lower face (nose to chin) which equals the 
length of upper face (mid-brow to hairline) 
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Class Il Retraction of upper incisors > lower lip curls up and moves forward. 
Class III Lingual tip of lower incisors — lip moves backward. 
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Rickett's lip analysis = The reference line used by Ricketts (esthetic line): top of nose to skin pogonion 


e Upper lip 2-3 mm behind this line e Lower lip 1-2 mm behind this line 
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Steiner 


Steiner’s lip analysis = Reference line is center of (S) shape between tip of nose and upper lip and soft 
tissue pogonion 

e = If lips behind this line — lips are too flat. e |f lips anterior to it — lips are too 
prominent. 
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Etiology of malocclusion in Orthodontics 
(compiled by Dr. Nay Aung, BDS, PhD) 
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Class Il e» [gósoono mandibular deficiency soldi Mild to moderate Class Il O») 


gp2eonoaa02g€ Base [o (aó gé doosi Severe Class II e» [gócogtono 4 Q| qi + environmental 


° š s š " € € oc@ € 
Class III on maxillary deficiency OR mandibular prognathism e(nypé (3$eo85(8: 39.00300(gE 


š co 2601 € š s ° ° C ° ° Oo C 
geneticoo C99:9:$ CO ODODII Mandibular prognathism od ¿3207051 G2oosOq|Be: 320505 


C C 1 € 
[960054 ODO! 


Skeletal problems (vertical / transverse) 
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Skeletal problems (vertical / transverse) COM QAN 32600C96:05 


colonos. 3leoeo5 
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š € € C y SCO] Cc 
environmental factors GORE cop: ÒGO &CO OD 0DII 


Crowding genetic factors 39039? 


Crowding genetic factors 38029 DLÍ]? oocco:oobGoooo5ooo eA: 32608900 
[e] o oc As c [e] o O 
BexGesaquSaaor203 geio i: a:stá(aro tación opo:eqoós»eo:0? eN 


Co O Co c C A z [2] j oc C 
VNIASNMNARAÉ QVI small jaw and big teeth 6coo[às 9901000000602 SONO ooi 


e ceo c [NEN C ene q ° crc 
NP ONR OOSOSQC COA DOVON agse[aqoé $022COO?l Š sóəocó:c[ogoe [8óooocooz 
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ç C x_ Oo C OC c o 9 o C coc ç 
ofa: CQP- 80290200) 3900232) C:602ME ROQ HE DAN: soos oo [ogo5eco ODO! 
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Crowding environmental factors 39079? 


1. Early loss of primary teeth 

2. Digit sucking 

3. Softer less abrasive diet [less interproximal tooth wear, less demands on the jaw function and 
general tendency for smaller jaws 
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Facial type 38039 97903? 


c ro O Ç C " > ` CS € 00€ x ° 
632099 (go00:05609 (o3 3C facial type š dental arch G 90000098$8C02326$32002:00 


od 


DOLICHOCEPHALIC 
Z#===== 


HEADS BRACHYCEPHALIC MESOCEPHALIC 


m 


* 
` 
T 
Y Brachycephalic 


+Euryprosopic M 


| AM 


*Mesoprosopic 


PARABOLOID 


OR 


AVERAGE 


Figure 1. Dolicho-, brachy- and mesocephalic facial 
types; below, the most likely dental arch form that Tf 
goes with each facial type.!? "Laptopreaopio 


Brachycephalic [short + broad] = mostly associated with Class II division 2 
Dolicocephalic [narrow, tapered long face] 
Mesocephalic [round + oval] 


Facial profile Lon 20000? 


w 
"ai AP -d 
À ` 
4 ES 
KH p 7 
( í A 
Class | Class II Class III 


Facial profile: Convex — class Il (prominence of maxilla); Concave — class III (prominence of mandible); 
Flat — class | 
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Hypodontia 38039 MA? 


C C C x > C CN " C C > C C. . 
Q900660220590 $2060? COIDO) 9303326q)3202M Yee Cs(hypodontia)ooo 


səqp:soo: [gé genetic elopé (g50205dloo05u 9-] eqpeso ecgpesqé mild hypodontiai opos S)egpé: 


C [9] c s c C C c 
eco»053200 epesac moderate hypodontial 932693202000 (G)eqpéssa0005 ecgpesqc 


P [6] € € C 
severe hypodontiaco o5099050loo05I 


Hypodontia Oligodontia Anodontia 


£ ` Py (Y 


Tooth loss More than 6 teeth  Allteeth missing 
exoept third molars missing 


2-10(15)% 0.1-1% Extremely rare 
Msx1, Pax9 Msx1, Pax9, Axin2 
Different levels of Hypodontia 
o C š E C e ° ° 
3S228|O0O2O52°GO0092 Peg shaped lateral incisors GCOsGO2 [góp f: 3N08/M02q||¿80290 
C ofr e e) € ° [9] ° e e e e € C 
Ogos32g 0532005 o[e3:ecogoloooSi 32208 M09||$80299 coge fo: cop (53:03: (8865005 


generalized spacing (g$ecoSoloo obs Ectodermal dysplasia à hypodontia s00506[g5ecTegoo05{§: 
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^e o CN c ON € Sol € c o 
3230060209 SOUCHED|SOCOCSGOD 992» 96305020 ODOOIl 32 $32qp:sos tooth anomaly Meon 
9 IL O1 o O 1 L o 


9933969320905 s» (gp9ecolo5(86: (hypodontia) (g$olooo5u 


[e] ° € ° ‘i 
Supernumerary teeth Secado 220:3206co:602 32000532qp:s0:6$6p 026072 premaxilla 
Lo ° O L Oo O L ° 
C > € XE co € o C C. » j CN " [e] T [e] . Q 
espe [GOOIODODI SƏGO|oo026] 320005290:86 6qpC* ¿NEcUINMON 2202320GCO$02 mesiodens cd 
1 1 O 1] 1 `. OQ L L Lo 
RI C. ast Soha 3 € C C 3 c o x o ° 
GƏəlolooool 1% molar Š 2"* molar š 016602C900232|g6:60 colega 220:3206C0:02 paramolar 
9 cT 5] ç ¡JU 2A C Sedlo oÊ y: th 
C» 6d OILI 6$90230:3230:090:8 SSI TIGI 020G0/0502 030:3206CO:00 distomolar (4 molar) 


o € O ° E s o o OfG . 
e es[oloooSu 9998320600860} 6) QV conical shape OR tubercular shape 668(3: impacted 


Ë " o o C C C O C 
upper central incisors 602020 tubercular shape oë[góssooo5OoloooSi ogo:əəOeco:eooc[ogpe 


C OC x C Ç x C n . TT š p 
[gcor8603 €40058005096$003602026022 Impaction, Root resorption, Malpositioning of adjacent 


teeth, Severe crowding, Cyst formation o» fyon 


r [9] o C C C of e C Sol C 
Macrodontia 30032 290309 O9$32g053200:0005 oO|o3j:Gš|gc:|géolooo5I Upper central 


5 š ° C 
incisors eopà lower 2" premolars cooeo səqp:ocoosecogoloooŠ Premolars 23086026) 
O lo Oo] L Oo e O O b 
€ € e j € ° A . o_o > € 
329 WM320200 molar Ogos32g0932903:8:01590 6500200 Molarization of the premolars c» onoi 


C o x x š r a ° O € 
s [86səqp:s5: congenital defect in orofacial region meon cleft lip and palate c9 a8[a3dloo05u 


o o (0 C C o " PES > E 
3300: (8:96 32|g632qp:sos congenital missing teeth €09006000 upper lateral incisors eopà lower 


Sol € 
premolars 602 [GOO!OD05II 


. o € C š rz n € coc Q > . 
Overjet 09$326$32000$ e[gósgomuz jaw position (genetic)e[ogpé TERIN upper incisor 


ë . x € € coc C 
proclination (environmental)e[e356coo5: (96860 ÒI 


€ š € " 
eooonoqazos(g6 malocclusion [gócoo> prenatal and post-natal environmental causes COM 
92960305? Prenatal nac Trauma during birth [using forceps during delivery], Maternal diet [ e.g 
deficiency in folic acid or vit D], Maternal consumption of alcohol and drugs sone[apé (g68Edloo05u 


Post-natal Na TMJ injuries, Accidents, Fractures cozefopé (g$850lo»o5u 


Intrusion of a primary tooth can cause dilaceration of the permanent tooth [extreme curvature in the 
root] > tooth becomes impacted and there will be drifting and loss of space 

The curvature location will correspond to when the trauma happened [if the curvature is in the apical 
3" — trauma happened when most of the root was already formed] 


* a C N [9] C oc CON 
Febrile diseases cooc[cpe malocclusion on [gócoggono 902 Ppi? səqp:e [cp 


Q^ On 


[9] oo C o cfe C C C M š C ° 
growth and dental development N S3mcorclo: c$I03003029 0332699 malocclusion (gócos 
co O € " š s š Š $ š 
020500 soOloooŠ! Typical appearance of diabetic patients NEON proclined and rotated upper incisors 

¡A ° Sol € 
G C diastema Aefa 
C ` š e) > oc C NO [9] 
Muscular dystrophy 06502094092 disturbed muscular balance $e$o'coecooi BINH] 
[9] [e] [9] CN j oc C " 5 ° cfe [e] ` 
CON INISINDE Ə05ƏSOlCOOGOII Severe anterior open-bite §e50005(3: Q2092:09290:600000 
O L [9] Lot Lo o 1 1 9» 0 [9] 
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ooog [óS osn Sc9cos060290 no contact between the teeth and no zone of balance [gós; 


Jl Oc € 
OIA 


€ C x` € € coc ` E 7 š š E 
comvobo3zamyEc[ope on603(gdSEa005? Anterior open bite, Proclined upper incisors and 


retroclined lower incisors, Unilateral posterior crossbite, Asymmetrical anterior open bite if 2 digits are 
B € coc C 
being sucked ooo[sé (g$850lo»o5u 


49 


oc oce € ° a c 
323|$e0»co GDG: ANON ga[gsaqpradz090806099 lower second primary molar fysa 
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€ co € [e] > c € e fe) o Cc gQ 
ODOOI — PU d 3205:00$60 02002009 (03:ogo:00 e9e$2pssoqc geo? 


C O OC, QO C oc € € " oA (56 ° o 20292000; ¿ES 0005 
GOs :Q3 92209900 ¿CO po QO$:00058CO COGO GOUDII CO02292$6C0$632 ° 99 JO NE 28] 29 ? 
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c € coc 
wonton) SEONIÉIEON ceon SOIOOSC O onu 


Diastema oo labial frenum elapé (gS]eso0u5a802008 ddr yea? 


Pull the lip upward and outward. 
Check for blanching of the incisive papilla + presence of thick tissue. 
You will see a V shaped notch between the upper central incisors in an upper occlusal radiograph. 


Atypical root resorption 6 € retention of the tooth [«q60»» muay? 
o eli 


. C C oO C C C C C C . 
Abnormal resorption (3600559020 coSogoto»Gegpé:eose[g6ooéeapósoo resorption 
[36 (6: $ [góémós Ém 3260056:32006:3009Q6805326$32000:0]R09 esolo 33303 
@Gš|9° OUL ape iid tad hea ne aed eqo? q 
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Tooth Movement 


(compiled by Dr. Nay Aung, BDS, PhD) 


> C ° j oc € C C C C : M 
resorption and osteoclasts Goo [gós;- $534 COEGODII sošoq|Šooo5səo[Ə8:oocoxo tensionso322š 
[6] l o o J o O 
C Cc ofeo s C [e] j oc C 
vepos: bone deposition and osteoblast eo» o65-S$esolcoeeco 
AL J [e] 1 ° 
Orthodontic force Orthodontic force 


Tension side Compression side Tension side Compression side 


opp:o0ooooo[0|cooopyso=l 3005: (9/03390: soəošp5:səqp:səcooo SGO[cooSCo sae[gsoes 
[9] L L JL L D L o L L o 
60203 6322060 CUNCAS eal godos 
Heavy forces Light forces 
e Delayed movement after 7-14 days e Movement occurs after 2-3 days 
e Blood vessels of the PDL in the e Blood vessels in the PDL are slightly 
compression side occlude and cells die compressed allowing metabolic changes 
e Movement will be intermittent every 10- e Movement will be smooth and 
14 days and by undermining resorption continuous by bone remodeling 


O x 3] o € C Ne OC x M 
29250002329 heavy force ee [gósó COD&CO2 GINO c5ə2c[8s2escco:eoooocooo 
O Loo L L a O o 
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" m y O C C " M 
pain, delayed movement, anchorage loss, mobility, root resorption OD (g$olo»o5u Bodily movement š 
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c C ` C o. O Sol € c c O9 Oo vO 5s CAN š Ë 

es, eoq|c9/c! sQqc force 0053200l0000II 990300063 [ C50» 326]¿0092 2000302 intrusion movement 

Ole o L L Oo L L lo O O 
C u £ .C € C. 0 € 
[g2óqjégécoo force $:$ O Sólo 1 
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Magnitude of Force 


Optimum Forces for Orthodontic Tooth Movement 


Type of movement Force* (gm) 
Tipping 35-60 
Bodily movement (translation) 70-120 
Root uprighting 50-100 
Rotation 35-60 
Extrusion 35-60 
Intrusion 10-20 


*Values depend in part on the size of the tooth; smaller values appropriate 
for incisors, higher values for multirooted posterior teeth. 


c c c 


(e e £ £ š z coc j 
99250909209 C906 $ 0D3200 C502 DIO egeo» ? transient inflammation in the pulp [yd4co 
o L L O 1 O Ole L 


JL L 
00051 Heavy force eoo 9%: E(gó(gó: 329600 MIMI (98 S5 (a6 loss of pulp vitalit (36 
y ó p° 8]. 8I l PRN pup Y 


oc 3 ç 
$co ODO 


Dental pulp cells Pupal blood 
J N vessels 
RANKL Ü PGE2 N 
Z a mo 6 Vasodilation £3 
RANK UN UR 2 
TGF- A 
«S — 


Osteoclasts 


Root 


Figure 1. Pulpal inflammatory process to orthodontic force. 
Modified from: Yamaguchi M and Kasai K, The effects of 
orthodontic mechanics on the dental pulp, Seminars in Orthodontics. 
2007; 13: 272-280. 
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M C € o C o C : 
29038, fdo okesq ei heavy force aÉ QHQ asthma espolggdl compromised teeth 
C € € . C C 0 € s 
[gdesq 61 32qC00 root resorption [8Šócoo:e:a é ogo:eooooooc[ogpe root resorption (1-2mm) 
C 
(aó 


eólcoog&dloocbs 


Risk factors of OIIRR 


Origin of patient 
* genetics 
*abnormal of root form 
*history of tooth trauma 
‘allergy 


Origin of treatment 
‘lengthening of treatment 


* heavy orthodontic force 
-amount of tooth movement 


o C C oc € 
apo mec(opé alveolar crest bone loss (0.5-1mm)[gócogéoloruón Alveolar bone 


: Cc o CoC x O ° € No S2é0l € 
resorption NVA $àCCOS007200 6325060 0055020 CENIZA GON p28C0 ODOOI 


Optimal orthodontic force 


Human periodontal (hPDL) ligament 


y: qp Receptor activator of NF-kB ligand 
» (RANKL) 


IL-17 
Prostaglandin (PG) E, 
Tumor necrosis factor (TNF)-a 


Alveolar bone resorption 


Figure 1. The schema of periodontal responses within the PDL on the pressure side. 


53 


Orthodontic Movements 
(compiled by Dr. Nay Aung, BDS, PhD) 


o9o19909020)329leo ogoseopeg apio a[gdcdlooxesa0& 3205: (9/903 force, action 2070) 
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Center of resistance [COR] = center of mass Lon 20009? 
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í 8 a Ë o” 3P du o” š °), 
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3200050 6:60000090 Sessco ODOOI 99938) 32§)s00 0) $(gj6eso) opo: [869 32COO000C$GCOD MDO 
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€ oc j [9] CO os C C x 
OCSSCO 000 2903 [990 COR M 9Q626809329|09602|GoOD number of roots, degree of alveolar 


L o o 


x € € C 
bone loss, degree of root resorption o00[gé [góclo ón 


The center of resistance for a tooth is at the approximate midpoint of the embedded 


portion of the root: about halfway between the root apex and alveolar bone crest. 


A 
Sy Y | 
Factors affecting Centre of Resistance | | ] | 
1. Number of roots 4 I 
4 b of Alveolar Bone loss | | 
= Degree of Root Resorption W A 


220006 CQ 00500900 590805 32828 bone height, Periodontal ligament status co 
gos Pess], PO 2AN, gnu 8 lo ds 
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[e] B 1 Ó L L š ó 
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326850 G$O22COSQ6JC 200266D02090202322:02 COR point ™ OIC 3239202 WONN 
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GOSA UDN bodily movement š e$|23»*0 COGO OU!II 200266$D0202020232250 COR point Si 3202339605 
L o “OL O o i š o 6 
Ç C C «0 e . € B. LES ç Ç Cocos 
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Maxillary first molar 


Entire maxilla 


Entire maxillary teeth 


FA Point == 


WALA Ridge —— ^ 


Center of 
Resistance 


Basal Bone 


Couple = two equal and opposite forces Bon INA? Moment of force i moment of couple 39079 


29905? 
Net force #0 Net moment = 0 
Perpendicular ' ' 
distance of point ' i 
(Force) F d of force ' ' 
— À |. application from (Fore) | ' 
the centre of : ' couple 
| e centre of mass — —, : 
= 
— = (Moment of force) (Moment of couple) 
Net force + 0 Net moment = 0 
300 — 200 = 100g 3000 — 3000 = 0 g mm 
10 mm: | 


:15 mm 


308 Rpm 200g 


- - 
300 g X 10 mm = 200 g X 15 mm = 


3000 g mm 3000 g mm 
(Moment of force) (Moment of couple) 


55 


Couple = two equal and opposite forces 
e Couple acting alone = rotational movement 
e Couple combined with another force = bodily movement 
e A couple exerts no net force [because the forces cancel each other out] — causes bodily 
movement 
e A couple is generated when the ortho wire is engaged in a bracket 


Brackets 603 02000303 2.603 mude? 
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0992602 bodily movement $69 Qat 250566p05092320:(s9320:/008:320:)00 COR point 05 
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force 02090» |GOoCULIEOUICOGEI 


P € C,Q b dil t y ° 
922:O20GQDC:sO09G6JO22 odily movemen š 64.6 


CO O C x 
coge force + couple to control rotation 
[°] 


[e) j C i [e) x M C Cc c [9] C AP j oc € `x ° 
qoldi Rectangular wire on edgewise bracket oo COD: ames couple  [gosuleoulcoeeunll 393 


CN C O oc C oc oc Cc [9] : 
coupleoo ooi? [g6Qoopoes spas esse ooo:c? (Bóea2o6 oS seosooo: óleo osn WN bodily 
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` Ç x ç o O Ç x C > Ç oç «OC A € 
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Figure 3 - Types of tooth movement: A) Uncontrolled tipping; B) Controlled tipping; C) Bodily movement; D) Root movement. The red arrows represent the force 
applied to teeth and the moment of force. The blue arrows represent the force of a wire into the bracket and the moment of a couple. The green arrow is the 
resultant moment (moment of force minus moment of a couple). 


\ y om i Í 
a Y Figure 7 - Force system generated by a closed coil spring applying forces 
E. WA at the level of the center of resistance by means of extension hooks (power 
— BED zm 


arms). No moments and vertical forces occur. 
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Q cos 4 OC * [e] c 4l j 
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ó Il š š I 
ç 
QOOll 
Movements 
Movement Location of center of C£ 
ROTATION 
Uncontrolled Apical to the center of 
tipping resistance 
Controlled At the apex of the tooth 
tipping U 
At the incisal edge A c 
aaa / "EU a 5 o T 
roo 
movement Conte of rotation every case is depicted Py s red dot. Note that during translation (D) he COR is at 
ini or, other woi b '5 not exi 
Bodily Infinity [ does not exist ] š 
movement 


Torque or root movement is used to correct class II div 2 

Friction 3803292905? 
Friction = a force that resists the motion of 2 objects in contact with each other [two types: static 

(at rest), kinetic (at moment)] 
Friction affects tooth movement in all fixed appliances but particularly in edge wise brackets 
Frictione[o356 [gSeoSEox G02 reduced or no tooth movement, distortion of the wires, loss 

C C C 
of anchorage ooo [8 (g$olo»o5u 


"S [e] C o C D d A C 
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archwire oopo(9: elastomeric ligation 310502328! greater friction Q [gdcolcosc|g; self-ligating 
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brackets 6029609 less friction ò oco 60020509 Vol 
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Damon Braces Conventional Braces 
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Tooth Movements 


TH RE 
RVA, | RVA 


Crown tipping Root tipping Torquing Rotation 
Translation Extrusion Intrusion 3shape> 


Tooth movements in Clear Alignment 
Bl wo attachments [C] w attachments 


Inclination Angulation Rotation 


14°/ 


| 


E o 
Extrusion Intrusion Left/Right 
w attachments only w and w/o attachments w and w/o attachments 


2.5mm 


e 
\ 2.5mm 
: - 
E 
2.5mm 


Forward/Backward: Movement maximums per 
case are dependent on lower buccal tooth position. 


Orthodontic Records 
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Age: 13 yrs. 1 mo. 


Chief complaint: 
“My teeth are out of 
shape. | also need to fix 
my overbite.” 


Initial Cephalometric Tracing 


Measurement Value Norm 
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Maxillary Mandibular 
Occlusal Occlusal 


Profile Frontal at Frontal Oblique 
Rest Smile 


Intraoral Right Intraoral Front Intraoral Left 
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Photographs 


e  Extra-oral 
Front; Three quarters; Profile view each with lips closed and in full smiling 
When taking all extra-oral photographs, the focus must be on the lower eyelid on the eye closest to the 
photographer [to ensure that the rest of the area of interest is in sharp focus] 
e intra-oral 
Front; Right buccal; Left buccal; Upper occlusal; Lower occlusal views 


y n ° (8: [e] BEs{09 € 32 CO OA " 
ISP § 6), 39259060000 O»2|O$ 22260900 opcs 3 Seco: COGIOIOPsQ|Cs 386390092306) 


Cast Models 
To evaluate occlusion + dental anatomy + arch form 
To detect abnormalities in the arch form 
To do space analysis 
To do kesling set-up 
*Digital models are as accurate as plaster models* 


61 


Diagnostic Initial orthodontic Definitive Set-up 
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Clinical measurements 
e To monitor treatment progress on every visit to your orthodontic clinic 
Overjet 
Overbite 
Centerlines 
Canine and molar relationships 
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poe - Canon 60 D with 100 mm Macro lens and ring flash 


Photographs are indicated at the beginning and end of treatment and at any treatment milestone (like 


the end of functional appliance therapy). 


The photographer should be holding the mirror (for occlusal photographs) and the cheek retractors (on 


the side being photographed). 
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Anchorage in Orthodontics 


(compiled by Dr. Nay Aung, BDS, PhD) 
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Classification of anchorage 


According to the site of anchorage 

Intra-oral: using the teeth, mucosa and other oral structures 

Extra-oral: anchorage established outside the oral cavity [cervical, occipital, cranial, facial] 

According to the jaws involved 

Intra-maxillary: anchorage is established in the same jaw as the active element 

Inter-maxillary: anchorage is established in the opposite jaw of the active element 

According to burstone: in relation to space closure 

Type A = space is closed primarily by the RETRACTION of the anterior teeth 

Type B = EQUAL CONTRIBUTION by the anterior and posterior teeth to close the space 

Type C = space is closed primarily by the PROTRACTION of the posterior teeth 

According to space availability: [most practical] 

Minimum = 2/3 of space utilized by the movement of the anchor unit 

E.g. If the space is 7mm — 2/3 (4mm) will be closed by moving the posterior teeth forward 

Moderate = % of the space utilized by the movement of the anchor unit and the other % by the 
movement of the moving unit 

E.g. If the space is 7mm > 3.5mm will be closed by the posterior teeth moving forward and 3.5mm will 
be closed by the anterior teeth moving backwards 

Maximum = not more than % of the space is utilized by the movement of the anchorage unit 

E.g. If the space is 7mm — 1.5mm will be closed by the movement of the posterior teeth forward 
Absolute = no movement of the anchor unit 

E.g. The posterior teeth will not move at all — provided by head gear and mini-implants 

In absolute anchorage, the entire space is closed by the movement of the ACTIVE unit. 

According to the manner of force application: 

Simple = the anchorage unit is allowed to tip during movement 

Stationary = the anchorage unit is allowed to bodily move only (translate) 

E.g. Adding certain components to the appliance or bending the wires in a specific way to prevent 
tipping of the anchor unit 

Reciprocal = each unit is both active and anchorage unit, they move in equal amount but in opposite 
direction 

E.g. Closing a diastema, both teeth will move in the same amount but in opposite directions 
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Intra-oral anchorage 


Temporary Anchorage 
Device (TAD) 


Reciprocal 
Tooth Movement 


Intra-maxillary anchorage VS Inter-maxillary anchorage (jaws involved) 


INTRA MAXILLARY ANCHORAGE] INTER MAXILLARY ANCHORAGE 


* TEETH ARE TO BE MOVED AND THE * TEETH ARE TO BE MOVED IN ONE 


ANCHORAGE UNITS ARE IN THE SAME ARCH AND RESISTRANCE UNITS ARE 
ARCH IN OPPOSITE ARCH 


e EG:-CLASS II , CLASS III ELASTICS 


Side effects of intermaxillary anchorage : 


1- Extrusion 

2- changes to the inclination of the occlusal plane 

3- provides only Intermittent force 

4- Depends on pt's compliance 
> Class Il elastics will cause > extrusion + retroclination of upper incisors 
> Class Ill elastics will cause > extrusion + retroclination of lower incisors 


Manner of force application 


(1) Manner of force application 


Reciprocal Stationary Simple 
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Methods of reinforcing anchorage 
** Using many teeth against fewer teeth (frequently leads to anchorage loss) 
* Use rigid wires (transpalatal arch, lower lingual arch, cast structures, stiff SS wires) 
* Use of metallic implants [palatal implants and temporary anchorage devices (TADs), mini- 
screws] 
* Distal tipping of the molars 
* Push the anchorage teeth to be in cortical bone [more dense and will provide better resistance] 
* Allow the anchorage teeth to only move bodily [tipping is an easier movement; when you allow 
anchorage teeth to only move bodily —> better resistance 
Differential anchorage = allowing one unit to tip and one unit to bodily move [major problem = it might 
split the arch into two occlusal planes, but this can be prevented by keeping the moment to the 
anchorage unit below the level that causes tipping] 
* Free anchorage [rarely used]: using teeth that will be extracted as anchorage OR ankylosed 
teeth and 3"* molars 
* Reinforce intra-oral with extra-oral anchorage OR inter- with intra-maxillary anchorage 


Splitting of the arch into 2 occlusal 
planes due to the use of differential 


anchorage 


Factors affecting anchorage 
* Teeth [root form, size, number, length, angulation] 
** Alveolar bone [will resist movement up to a certain limit, then it will allow movement by 
remodelling — in case of periodontitis — more anchorage is needed 
* Basal bone [certain areas will act as a resistance areas like the palate and the lingual surface of 
the mandible 
***Cases where you need more anchorage 
e Alveolar bone loss 
e Bodily movement 
e Moving teeth over long duration 
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Diagnosis and Treatment Planning 
(compiled by Dr. Nay Aung, BDS, PhD) 
Patient Name - 
Age (Date of Birth) - 
Sex - 
Nationality - 
Occupation - 
Address » 
Telephone - 
Patient's chief complaint - 
Any relevant medical history  - 


[Questions about medical history — heart problems, chest problems, liver problems, medications, allergy 
(Nickel; ask for allergy to artificial jewellery), excessive bleeding, hospitalization (LA / GA), diabetes, 
epilepsy, any other diseases] 


P C_N O_o š o f) e 00 C NO N 
Nickel allergy QO2CQ0$0S09C nickel-free brackets and wires Goo QOIDA 225230 329023296$)02 
o | 1 O £ O L Lo Ji ? 
ofge oleoo §669¢ less complex approach 0009909 6623/0502 280010005 
ad d o Ner p pp Tt d PY L 


Past Dental History [Good guide to motivation, regular attendance, anxiety, previous history of 
orthodontic treatment, any specific dental problems — habits?] 


Clinical Examination: Extra-oral features 
Skeletal relationship [Antero-posterior, vertical, lateral/transverse] 
Assessment of antero-posterior jaw relationship (Two Finger Test) 


* A fair picture of the sagittal skeletal 
relationship can be obtained clinically by 
placing the index and middle fingers at 
the approximate A and B points. 


* Ideally, the maxilla is 2 to 3 mm anterior 
to the mandible in centric occlusion. 


In skeletal Class II cases, the EN 
index finger is much ahead of `x A 
the middle finger whereas in * VA] 
Class III the middle finger is Wm. 
ahead of the index finger. e ee 
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Assessment of vertical skeletal relationship 
5 CN Ë O ° C o C C C 
Lower border of mandible apes Frankfort horizontal plane OP, 809090) [apo (86:2: e 
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Assessment of Lateral / Transverse relation — Assess facial symmetry, Mandible and Maxilla Width 


A A A 
p 
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IF DENTAL 


! S IF SKELETAL 


Soft tissues & TMJ 


Naso-labial angle 

Upper lip length 

Lip competence 

Lip relation to E-plane 

Lower lip to Upper incisor 

Anterior oral seal 

Tongue 

TMJ — Auscultate and palpate. If clicking present, make the patient aware of it. Orthodontic treatment 
does not cause or correct TMJ problems. 


(Nasolabial Angle’ 
Men 


Wor 


V 
) 


\ 
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| 
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Figure 10: Left - nasolabial angle in men and women. Right — 
normal columellar show. 


Clinical examinations: Intra-oral features 


e To assess the patient's presenting complaint 

e To identify aetiology of malocclusion 

e To assess caries and periodontal disease 

e To identify potential treatment plan 

e Soft tissues: 

e Oral hygiene: 

e rupted teeth present: Please count erupted teeth. 
e General dental condition 
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Intra-oral examination 


B p (c) C 
Upper & Lower Arch Intra-oral examination Y) 9996020) oso E geco? 


Inclination 
Crowding or spacing 
Canine angulation + Canine classification 
Rotations 
Malpositions 
Occlusal features: 
-  |ncisor relationship (Overjet in mm; Overbite in mm) 
-  Buccal segment relationship: left / right 
-  Crossbites: 
-  Displacements: 
- Other occlusal feaures — curve of Spee 


Pre-treatment Photographs - digital camera (ideal to take for clinical & legal reasons) 
elo56805q€ o005093268320001$ Aea? 


Frontal — smiling and lip closed 

Profile — smiling and lip closed 

Frontal — showing teeth 

Left and Right — buccal segment of teeth in occlusion 
Upper and Lower occlusal with mirrors 


. . . . >| [CI oO C ce, [q So 
General Radiographic Examination 9.00 0594600 ANRU: DSQQOOQ OC! 


Pre-treatment radiographs taken — IOPA / OPG / Occlusal (impacted teeth) 
Teeth erupted: 

Teeth absent: 

Teeth of poor prognosis: 


Commonly used cephalometric points and planes 


Frankfort plane 


Maxillary plane 


—— Occlusal plane 


Mandibular plane 
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ANB<2° =Classill, 2° -4° =Classl, ANB>4° = Class II 


UI Mx = 124° 
MMPA= 27° 


\ 
l 


\ 


Li Md = 93° 


Figure .5: Ballard’s conversion tracing.-In the upper tracing, the UI to maxillary plane angle is 124^ , whilst 
the Ll to mandibular plane is 90° . The normal values should be 109° and 93° «respectively (the lower ncisor 
to mandibular plane value is calculated by subtracting the maxillary-mandibular plane angle (MMPA) from 
120° ). By adjusting these teeth to their normal values around a fulcrum approximately one-third of the root 
length from the apices, it can be seen that the overjet is still increased and therefore the skeletal pattern is 


class Il. 


Figure (6): Wits method. Perpendicular lines are dropped from A and B points to the functional occlusal plane. For 
males BO should lie 1 mm ahead of AO, whilst for females AO and BO should coincide. In a skeletal class II, AO lies 
ahead of BO, whilst in a class III discrepancy, BO is significantly ahead of AO. 
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Frankfort plane 


— — Maxillary plane 


Figure 7: Vertical facial relationships. FMPA, Frankfort-mandibular plane angle; MMPA, maxillary- 
mandibular plane angle. 


Figure 8: Face heights. LAFH, lower anterior face height; LPFH, lower posterior face height; TAFH, total 
anterior face height; TPFH, total posterior face height; UAFH, upper anterior face height; UPFH, upper 
posterior face height 


Figure 9: Incisor relationships. 
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Orthodontic study models 
WAYNE A. BOLTON ANALYSIS 


* Bolton pointed out that the extraction of one tooth or several teeth should be done according to the ratio of tooth material 


between the maxillary & mandibular arch 
* to get ideal interdigitation, overjet, overbite € alignment of teeth 
* toattain an optimum interarch relationship 
* Bolton’s analysis helps to determine the disproportion between the size of maxillary & mandibular teeth 
PROCEDURE 


e the sum of mesiodistal diameter of the12 maxillary teeth € the sum of the mesiodistal diameter of the 12mandibular teeth are 


determined 


e In same manner the sum of ó maxillary anterior teeth & the sum of 6 mandibular teeth is determined. 


e OVERALL RATIO:- 


sum of mesiodistal width of mandibular 12 teeth X 100 


sum of mesiodistal width of maxillary 12 teeth 
MEAN = 91.3% 


* ANTERIOR RATIO:- 


sum of mesiodistal width of mandibular 6 teeth X 100 


sum of mesiodistal width of maxillary 6 teeth 
MEAN = 77.2% 
INFERENCES 


e Ifthe ratio is more than mean value, then the mandibular tooth material is excessive 
e Ifthe ratio is less than mean value, then the maxillary tooth material is excessive 


* Bolton prefers to do proximal stripping on the upper arch if the upper anterior tooth material is in excess € extraction of lower 


incisor, if necessary, to reduce tooth material in the lower arch 
DRAWBACKS 
e study was done on a specific population & ratio obtained need not be applicable to other population group 
e the analysis doesn't take into account the sexual dimorphism in the maxillary canine width 


CAREY'S Analysis 


e Thearch length-tooth material discrepancy is the main cause for most malocclusions. 
e This discrepancy can be calculated with the help of Carey’s analysis. 


e This analysis is usually carried out in the lower arch. 


PROCEDURE 


* the arch length is measured anterior to the 
firstpermanent molar using a soft brass wire 

e the wire is placed touching the mesial aspect of 
lowerfirst permanent molar, then passed along the 
buccal cuspsof premolars, incisal edges of the 
anteriors € finallycontinued the some way upto 
mesial of the first molar of the contra lateral side 

* the brass wire should be passed along the cingulum of 
anterior teeth if anteriors are proclined & along the 
labial surface if anteriors are retroclined 


* The mesiodistal width of teeth anterior to first molar 
are measured & summed up as total tooth material 


* The difference between the arch length & the actual 
measured tooth material gives the discrepancy 
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INTERPRETATION 
If the arch length discrepancy is:- 


: a) 0-2.5mm:- proximal stripping 
Y ; can be carried out to reduce the 
total tooth material 


b) 2.5-5mm:- extraction of second 
premolar is indicated 


c) Greater than 5mm:- extraction 
of first premolar is usually required 


Orthodontic Diagnosis Summary Sheet 
Kyaw Kyaw 


Kyaw Kyaw is a 12 years 11 months old Myanmar male who presents to my clinic with a chief 
complaint of ‘There is an overlap between my upper teeth, and the upper left teeth are out’. His medical 
and dental histories are not significant with an exception of asthma inhaler that was used when needed 
and a dental trauma to the maxillary front teeth that did not require any treatment a long time ago. His 


father was treated surgically for Class Ill skeletal relationship, and his sister is under current orthodontic 
treatment for Class | malocclusion. 


Kyaw Kyaw’s profile is slightly convex with obtuse naso-labial angle and thin upper lip. Skeletally, 
he presents with retrognathic mandible giving him a skeletal Class Il relationship. Dentally, he presents 
with Class Il division 1 malocclusion with % cusp Class ll molar and canine relationships bilaterally, 
proclined and protruded U/L incisors, 7 mm OJ, 5 mm OB, and upper left 2"? premolar is in buccal 


crossbite. 


In the lower arch, there is 2.5 mm of crowding and there is nearly 1 mm of space in the upper 
arch. The depth of curve of Spee is 4mm, and there is an anterior mandibular Bolton excess of about 1.7 


mm and rotations of upper molars and lower premolars. 
Moh Moh 


Moh Moh is a 25 years and 8 months old South Asian female who presents to my clinic with a 
chief complaint of ‘My dentist — a week ago — recommended braces for me for better function’. Her 
medical and dental histories are not significant, except for the extraction of the four third molars two 
years ago. 


Moh Moh's profile is straight with everted lower lip, slightly deep mentolabial sulcus, and 
prominent soft tissue chin. When Moh Moh smiles, she shows 2 mm of her gingiva. Skeletally, she presents 
with slightly short mandible in the sagittal plane giving her a skeletal Class Il relationship with 
hypodivergent mandibular plane and normal lower facial height. Dentally, Class Il division 2 malocclusion 
is evident. Molar relationship is % cusp Class Il on R and % cusp Class Il on L, while the canines are in full 
cusp Class Il on R and % cusp Class Il on L, and U/L incisors are retroclined and retruded. OJ is 3-4 mm, OB 
6 mm, and there is 5 mm and 8 mm of upper and lower crowding respectively. 
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There is an anterior mandibular Bolton excess of 1.2 mm and an overall mandibular Bolton excess 


of 2.6 mm, with rotations of upper first molars and premolars. The maxillary first premolars are in buccal 
crossbite, and there is a clinically detectable CR-MIP (centric relation — maximum intercuspation) shift of 


about 1-2 mm to the right. The maxillary midline is 1 mm to the left of the facial midline, and 2 mm to the 
left of the mandibular dental midline in MIP. 


Treatment Planning 


Plan the lower arch first 
The basis of ALL ortho Tx plans is around the lower arch, particularly the lower labial segment. 
1. Measure the crowding of right and left side in the lower labial segment. 
2. Note and measure any lower center line shift. 
3. Measure any crowding in the left and right lower buccal segments. 


Plan lower extractions 

[This gives the space required on the lower right and lower left side.] 
If the space required on one side is < 2 mm, consider creating space by either interdental stripping OR 
proclination of lower incisors. 
If the space required is between 2-4 mm, extract lower 2™ premolar. 
If space required is greater than 4mm, extract the 1* premolar [Four or more — extract a four] 
If space required is 6 or 7 mm, extra anchorage is required (lower — e.g. lingual arch) 
If space greater than 7 mm — seek advice. 
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Plan the upper arch 
Place the study models/teeth in occlusion. 
1. Measure the amount of movement required to get the upper right and upper left canines to 
Class I. 
2. Measure any crowding in the left and right upper buccal segments. 


Plan upper extractions 

If the space required on one side is « 2mm, consider creating space by distal movement of buccal 
segments. 
If the space required is between 2-4 mm, extract the 2^" premolar 
If the space required is greater than 4mm, extract the 1* premolar [Four or more — extract a four] 
If the space required is 6 or 7 mm, extra-oral anchorage is required [upper headgear or palatal arch] 
If the space required is greater than 7mm, (is there an unnoticed skeletal discrepancy?) OR distal 
movement is required in addition to extractions. 
*O30:80920€ 9805206 009593630 5203q00539q]09602 aqp: (olor uón space creation 
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Treatment Plan 


Extractions 

Appliances 

Special anchorage requirements 
Minor adjunctive surgery 

Major adjunctive surgery 
Additional dental treatment 
Proposed retention strategy 
Additional notes on treatment plan 
Prognosis for stability 
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Crowding 


(compiled by Dr. Nay Aung, BDS, PhD) 
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Classification of Crowding 


According to the source: 


A. Hereditary: tooth size — jaw size discrepancy [genetically the patient inherits small jaw from 
one parent and large teeth from another parent] 

B. Environmental: 

e Premature loss of primary teeth / trauma 

e  Unrestored proximal caries > deficiency in the arch length > teeth will tip > no space for 
permanent teeth to erupt 

e Prolonged retention of the primary teeth / ankylosed primary teeth 

e Altered eruption sequence / abnormal eruption path 

e Transposition of teeth [teeth exchange position — mostly in the upper between lateral incisors 
and canines, in the lower between canines and 1* premolars] 

e Discrepancy of tooth size [ex: Macrodontia of the lower 2™ premolars leads to localized 
crowding] 

e Abnormal tooth shape 


According to the time of appearance: 

A. Primary crowding: determined genetically and caused by disproportion between the jaw size 
and the teeth size 

B. Secondary crowding: acquired and caused by the loss of arch length due to environmental 
factors like premature loss of primary teeth 

C. Tertiary crowding: late lower incisor crowding during and after adolescence [from 18-30 years] 
Caused by: 

e Forward mandibular growth 

e Mesial migration of posterior teeth 

e = +/- eruption of 3 molars 

e Soft tissue pressure 


According to severity [most important]: 
e Mild = up to 4mm crowding 
e Moderate = 4-8mm crowding 


e Severe = more than 8mm crowding 
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Management of crowding 


Mixed dentition 


Type Timing Treatment 
Mild Wait and watch [it may self- | No Tx 
correct] 
Moderate Can wait until the premolar | Expansion [only if the patient 
eruption or immediate Tx has crossbite] OR 
Eruption guidance 
Severe Immediate Tx Expansion 
Eruption guidance 
Serial extractions 
Extraction + Orthodontic Tx 


Permanent dentition 
Do Kesling set-up and Carey’s space analysis 


Degree of crowding = space required — space available 


Type Treatment 

Mild — Moderate e Expansion [only if the patient has 
crossbite] 

e  Distalization [moving the buccal segments 
(premolars and molars) distally] 

e Stripping / proximal reduction [you must 
remain in the enamel, you remove 1/4mm 
from each proximal surface] 

Moderate — Severe e Expansion 

e Extraction 


Transposition of teeth [teeth exchange position — mostly in the upper between lateral incisors 
, ; ; st B eB € C C C C 
and canines, in the lower between canines and 1* premolars] OY, Polono 930202 OOO8|CO 000600! 


sleveos ogn2odeancssordeqncs esspcpedinsegon03 true transposition [teeth exchange 

med Q € . ° € . z ° [^] . B 
position] coeslolo»ohu quen - canine QSeo»esspoo lateral incisor o» Jesl: lateral incisor 
$qeo5esepeo canine c» Qesoooólr (g$olo»o5u 200:000€0 DICO esepc3esoo»026000 false 
e baer la dr Sees Ip o ore G?SDCSGP [ š 


transposition [caused by crowding] c» eslólo»o5i 


. sas oo co c C c C C Oc Cc 

Mixed dentition go opospp6, omnes soqpiszoq (sé 329505 (99) &bGcooo5go O8CQC 

[9] coc C C C Oc Cc C O j C sx O O ` 
QEONCRECUIOIUDII. 99 $0329WeNCICD WGM MYEL Wew: 


80 


. € ` ° : CO c coc ` c : 
Crossbite [góesgo> $0 expansion Queac mfy gén? U03 NN expansion 


C C . o C oc 
COOGOGOƏ zone of balance between lips, cheeks and tongue Qo eY8É COM POIN: 


C C C e C j oc € [e] C x [e] . Co c : : 
§(g5-(GSeq (8: relapse [g50 gvi ec$3209 upper arch a) expansion QOYA scissor bite 
C 

Ò 


oc@ [6] . CO C “ C oc j C 
8C|Q3 lower arch 0» expansion QOVA crossbite @coo2šCoOlooool 


c ° : c : 
9901609000680) 098960203 0799963033081 space creation co602326$3 arch expansion 


C C " " " " C " . C " C 
QONI 220805000! interproximal disking c90001 molar uprighting C9009! derotation coOoool 


2 


. . . c c c c j € ` [e] e 
distalization QUO DD9/9C Que $0202|03010200II $20: 32|025326G20O$l 2920:600 
€ 


O 
e e cfe : coro . € Cc o ` 
32|02$532G6 00560 PENA s Space available 220260000056 s Space required 20006C0202096$20CO 
O x Te c(e, c CM C. a j € 
ejepcr] 01139) Qop ° WC ECOIODS POE 0209209 GO3|0301O2OOII 
L ° 1 IL ° ° ° L JL 


Distalization 


Distalization can be done with: 


e Lower arch > lip bumper 
Keeps the permanent molars at their correct position and prevents possible crowding in the premolar 
region by a wire going from 36 to 46 buccally with an acrylic shield that pushes the lip buccally [lips are 
pushed away from the teeth > the tongue will cause proclination of lower anteriors] 
Result: Lower lip bumper will cause proclination of the lower incisors. [the molars are not moved] 
e Upper arch > headgear 
If the force is above the center of resistance [COR] — roots are tipped distally 
If the force is below the COR > crowns are tipped distally 
If the force is at the COR > bodily movement 
The alternative to headgear is now mini-screws. 
Result: Headgear will cause distalization of the molars, or tipping or bodily movement. 
e Upper arch > frog appliance 
e Upper arch > URA with screw 
e Upper arch > micro-implants 


SE. 
^ a" 


w 
Frog appliance 5 
B >” N 


pw 
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Arch expansion [Mild to Moderate Crowding] 
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ecogoloo5 [Slow expander moves the teeth buccally — turn the screw % a turn a weekhi 


Based on rate of activation 


Rapid Maxillary Slow Maxillary 
Expansion Expansion 


"Semi Rapid - 
Expansion 


Extraction [Moderate to Severe Crowding] 
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e Ifyou are fixing anterior crowding > extract 1% premolar 

e Ifyou need only a small space — extract 2"4 premolar 

e Unwanted tooth movement is more when you extract 2™ premolar 
e If you want more space > extract 1* premolar 
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Maxillary midline diastema 


(compiled by Dr. Nay Aung, BDS, PhD) 
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Tm 
Most maxillary midline diastemas in the mixed dentition occur since the jaws increase in width in 
preparation for the eruption of the larger permanent teeth. 
The unerupted maxillary canines lie superior and distal to the root apices of the maxillary lateral 
incisors; as the canines erupt, they tend to force the lateral and central incisors towards the midline 
closing the gap. 
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Discrepancy of tooth shape or size: 
Size - The most common cause is small lateral incisors. 
Bolton analysis can be used to compare tooth size discrepancies. 
Such cases will benefit from restorations that rebuild the tooth to the proper form and size — this will 
close the diastema. 
Shape = The most common cause is central incisors that are excessively triangular OR have mesial 
surfaces that are convex or concave. 
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Discrepancy in tooth size / arch size ratio: 
Size discrepancy between the tooth and the arch size will result in generalized spacing in patients with 
good occlusion. 
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Mesiodistal angulations of the incisors: 


Mesiodistal angulations of the incisors: f | 
A. Root convergence: distally inclined crowns can produce a diastema with a / | \ 
\ 
space positioned more incisally e \ 
/ / PA 
SÍ Li 
B. Root divergence: mesially inclined crowns can produce a diastema with a (\ f| 
space located gingivally and closed off incisally by the contact point | / 


between the teeth [ black triangle] — this is also associated with decreased Fr 
papill fill. a 


* Almost half of the cases of crowded maxillary incisors will end up with black triangles at the midline 
after fixed appliances, unless something is done to close this space before the appliances are removed. 
*There is high incidence of CONCAVE mesial surfaces in crowded maxillary incisors and this will become 
more apparent after de-crowding by orthodontic Tx. 
The papilla fill is related to the distance between the contact point and the bone crest [as the distance 
increases, the possibility of papilla fill decreases] 
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0:60 ogngd6qpCsed papilla refill [g§[gbcoresaé crown contact point e» gingivallyo9 egoli 
Abnormal frenal attachment: 
Abnormal frenal attachment: excessively thick with an alveolar attachment that is in between maxillary 
centrals and apparent continuity with a large incisive papilla. 
Frenectomy is indicated when: 
Occlusal radiograph shows V shaped radiolucency[notch] in the crestal bone 
Diastema of more than 2 mm 
Thick frenum [can be tested by pulling the lips upward and outward] 
If the papilla blanches — thick frenum; if no blanching — frenum is not attached deep in the tissue 
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retention is permanent] + removable hawley’s retainer [to be worn at night for the first few years] 
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Other causes for Midline Diastema 

Missing maxillary lateral incisors: 

This will allow the maxillary central incisors to drift distally 

Ectopic maxillary canines: 

This will allow the maxillary centrals to drift distally 

Proclination of the anterior teeth: 

This leads to greater arch circumference[width] — anterior spacing 

Pathology: 

In children, it might be due to a midline cyst 

In adults, it is mostly due to periodontal disease and bone loss 

Hypotonic lips: 

Reduced lip pressure on the labial aspect of the teeth > the incisors will procline and drift distally 

Habits [digit sucking]: 

It will procline the upper anterior teeth — spacing and diastema 

Supernumerary tooth [mesiodens] 

Rare cause of diastema in children 

latrogenic [rapid maxillary expansion]: 

Those spaces will close spontaneously within 1-2 weeks 
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Crossbite 
(compiled by Dr. Nay Aung, BDS, PhD) 
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Causes of Crossbite 


Skeletal factors: 

Mismatch between the widths of the dental arches 

Antero-posterior skeletal discrepancy 

Lingual crossbite is seen in Class II; buccal A/O anterior crossbite is seen in Class III 

Growth restriction of the maxilla following cleft lip and palate repair; Growth restriction of the mandible 
following condylar fractures / trauma 

Soft tissue factors: 

With digit sucking, the tongue position is lowered — the contraction of the cheeks during sucking is un- 
apposed > displaces the upper posterior teeth palatally > unilateral buccal crossbite 

Crowding: 

In areas where the arch is inherently crowded, the upper lateral incisor might be pushed palatally, and 
the upper 2"? / 3"! molars might be pushed in a scissor bite (lingual crossbite) 

Premature loss / retention of a primary tooth: 

It can cause the permanent tooth to erupt in a crossbite relationship 
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Anterior Crossbite e mue? 


e When one or two incisors are in crossbite and there is usually mandibular displacement, 
treatment early in mixed dentition is advisable (if there is enough overbite to maintain the 
correction). 

e |fthe tooth inclination can be corrected by tipping, then an upper removable appliance with 
buccal capping (to free the occlusion) + z spring (for proclination). 

Retentive components = Adam's clasps on the 1 premolars and 1% molars 
Active components = z springs, double cantilever spring, screw section 

e If there will be insufficient over-bite after treatment OR the tooth needs to be moved bodily to 
correct the crossbite — use fixed appliances in the permanent dentition. 

e = If there is insufficient anterior retention > appliance with screw section + clasping on the teeth 
to be moved. 


. ü Cc 
Unilateral buccal crossbite e 2005909 ec3? 


e Upper removable appliance with T spring (to correct crossbite on a premolar) OR 
Upper removable appliance with a screw section (to correct crossbite on a molar) 
It is not recommended to make more than one active component in the same removable appliance 
because then you need more retention. 


If the space needed to correct the crossbite is up to 2mm — you can use the expansion alone. 

If the space needed to correct the crossbite is more than 2mm > you need to either move the teeth 
distally OR extract teeth OR do proximal stripping to provide enough space for the correction. 

If you need reciprocal movement of opposing teeth in order to correct the crossbite, then — use fixed 
appliances with cross elastics. 

If the crossbite is unilateral — you place the screw closer to the side that is going to move 

If the crossbite is bilateral > you place the screw in the midline 


Unilateral buccal crossbite with mandibular displacement can be caused by: 

Mild discrepancy of the dental base widths 

Narrowing of the upper arch caused by digit sucking 

If the primary teeth have premature contacts causing the mandibular displacement — grind 
this premature contact to prevent the posterior crossbite from continuing into the permanent 
dentition OR use upper arch expansion with midline screw / quadhelix appliance. 

* Quadhelix appliance is more effective than midline screw (because it allows you to expand as 
much as you want, but the midline screw has limitations). Quadhelix can be used for unilateral 


° > ° 


/ bilateral crossbites and can tip teeth OR move them bodily. 
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. à Cc 
Bilateral buccal crossbite e mue? 


Rarely associated with functional problems 

It indicates symmetrical transverse skeletal discrepancy 

Should be accepted unless its correction is part of the overall treatment plan — in this case, it is 
corrected by RME [by turning a midline screw twice daily for 2 weeks] — RME should be carried out 
before early teenage years [before 15 YO] and only 25% of the expansion will be retained on the long 
term [you lose 75% of the expansion done] 

In adults > SARPE [surgical assisted rapid maxillary expansion] 

Q. When can you accept a crossbite and not fix it? 

If it is posterior + bilateral + not causing any mandibular displacement + the patient is not bothered 
about it 

Bilateral crossbites are usually caused by skeletal problems — corrected by RME 

If the posterior crossbite is causing anterior crowding — you need to correct it. 


Single tooth in lingual crossbite e 2005 909 ec3? 


e Mostly due to crowding 
e Once crowding is relieved, the tooth can be pushed palatally by a buccally approaching spring 
on a removable appliance [occlusion must be disengaged] 


. . à [d 
Unilateral lingual crossbite e 2005 909 ec3? 


" P oO C ñ š 
e Mandibular displacement gse > lower arch expansion and upper arch contraction can be 


done using fixed appliances / removable appliances 
e Displacement egg > surgery 


a a a € 5 a 
Bilateral lingual crossbite e Nun? — surgical correction only 


š O_o M C . E E [e] [e] >| 
Crossbites GOQ6D 3260/3209:0:326$9009 905 imandibular displacement on closure Sr eso! 
Oo] L o 1 1 1 


n š [e) DA € o j C 
Lingual crossbite 0» Class II division 2 609060990 3242303 CQO 


Pseudo Class lll is caused by premature occlusal interferences causing mandibular shifting. 


Potential Ways to Treat Crossbite 


É 1 Ww < TOR j Cal í 
Anterior crossbite: Posterior crossbite: Single tooth crossbite: = 


The bottom teeth stick out The upper back teeth bite When only one tooth bites 
past the upper front teeth. into the lower back teeth. down inside the opposite Braces Clear aligners Rapid palate expander 
line of teeth. 
: z Bilateral crossbite: Í á 
Unilateral crossbite: : 4 
Onl h ide of Teeth on both sides of t 
JUR CUORE C) the mouth are misaligned 


the mouth are misaligned Tooth extraction Reverse pull headgear Capping or 


Ea reshaping teeth 
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Fixed appliances in Orthodontics 
(compiled by Dr. Nay Aung, BDS, PhD) 


B Cc c c e i š 
Removable appliance o» MPM Q$9$0209 23936020) eg, e»oli (8:600 tipping movements 
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Indications of fixed appliances: [complex movements needed] 
e = Intrusion / extrusion 
e  Rotations 
e Bodily movements 
e Multiple teeth movements 
e  Overbite reduction needed by intrusion of incisors 
e  Overjet reduction by bodily movement of incisors 
e Closure of hypodontia or extraction spaces 


Disadvantages 


e Allows treating complex cases e Diet restrictions and need to maintain 
e High standards of finishing excellent oral hygiene 
e Donotaffect speech e latrogenic damage [decalcification] — 
e Less bulky compared to removable biggest disadvantage 
appliance + better tolerated by the e Causes root shortening [1-2 mm is 
patient normal] 
e Do not need patient compliance in e Requires special skills and training + close 
wearing the appliance monitoring 


Patient instructions for fixed appliances: 
Must maintain excellent oral hygiene 
If they eat anything hard like apples, nuts or hard bread — cut it into small pieces and chew it on your 
posterior teeth 
If the appliance breaks, contact the clinic immediately 
Follow up should be in 4-6 weeks 


Components on fixed appliances 
Brackets — have 2 slot sizes [0.018” inch OR 0.022” inch] 
Most used is 0.022" because it allows the use of more versatile archwires 
Archwire — held in the bracket by elastic ligature [elastomeric module] 
Elastic ligature 


Brackets: 


Tie wings = to hold the elastic ligature [elastomeric module] 
Indicator dot = aids in localizing the bracket [it should always be disto-gingival] 


Placing brackets: 


e Clean the teeth with pumice 

e  Acid-etch with phosphoric acid 

e Bonding agent 

e Apply composite and place the brackets 
e Remove excess 

e Light cure 


Self-ligating brackets: 


The arch-wire is retained by a clip gate not by elastomeric module or elastic ligature 
It can reduce friction a little bit and shorten treatment time by 1-2 months 


2 systems are available 


A. Active [smart clip €: innovation] — the clip presses on the wire 
B. Passive [Damon] — does not encroach on the arch-wire — most commonly used 


Esthetic brackets: 


Plastic brackets 


Ceramic brackets 


No longer used because they 
A. Stain 
B. Don't have dimensional stability 
C. Have larger friction 


Compared to plastic: ceramic brackets are more 
durable and have less staining and better 
dimensional stability 
Compared to metal: ceramic brackets are bulkier, 
have more friction and higher risk of fracture 
- Cause wear of teeth contacting the 
bracket 
- Cause enamel damage on debonding 
[because the bond is very strong, they can 
cause enamel cracks on debonding] 
New advancement is having the base as metal and 
the rest as ceramic [but still has high friction] 


Highest to lowest friction brackets: 


Plastic > Ceramic > Metal 


Bands: 


Brackets welded on pre-formed metal bands 


Used mainly on molars — or on the premolars when you need to place expanders 


Cemented with Glass-ionomer cement 
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Buccal tubes: 
Used for headgear and auxiliary wires 
Can be single, double, triple 


Ligature — Elastics 
Used to retain the arch-wire — available in different colors 


Elastic chains 
Used for space closure [when they are stretched, they apply force to close the 
space, have different sizes depending on the space closure needed] 
Q 


Archwires: 


e Stainless steel (SS wire) = stiff and rigid 
e TMA wire (titanium molybdenum alloy) = some flexibility [50% the rigidity of the SS wire] 
e Nickel titanium wire = flexible + shape memory 
Most to least stiff = SS TMA > Nickel titanium 
Q: how are different wires used in fixed appliances? 
A: Nickel titanium is used in the early stages of the treatment [aligning and leveling], then SS wires are 
used for space closure followed by TMA wires for finishing. 


Fixed appliances — auxiliaries 


Transpalatal arch (TPA): 
Bands are placed on the upper first molars and a wire crosses the palate between the molar bands 
Can be used to expand or derotate the upper molars 
Nance appliance: 
Similar to TPA but has additional acrylic button to gain more anchorage from the palate 
Lower lingual arch (LLA): 
Bands on the lower 6s and a wire that crosses the arch and passes behind the lower incisors 
TPA, Nance, LLA have similar functions: 
A. Increase posterior anchorage 
B. Maintain molar width (intermolar distance) 
C. Space maintainer 
Coil springs: 
Open coil springs > used for OPENING a space 
Closed coil springs — used for CLOSING a space 
Power thread (zing string): 
Used to apply traction forces to teeth 
Expanders - rapid maxillary expander: 
Bands cemented on the first permanent molars and first permanent premolars + a midline screw 
The screw is turned twice daily to achieve 0.5 mm daily expansion of the upper arch 
Expansion is done by separation of the mid-palatal sutre 
Another design has palatal arms extending onto the anterior teeth or acrylic splints on posterior teeth 
***Expanders are used to correct crossbites; Normal expander = % mm per week; RME = % mm per day 
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Fixed appliances - auxiliaries 


Expanders — Quad helix 
Fixed expansion appliance — bands on the permanent 1% molars 
Have 4 loops [helices to give flexibility and good range of action] 
Types: 
A. The wire is soldered to the bands — if you need to expand, you need to remove the whole 
appliance and re-cement it again 
B. Wire is inserted into a sheath and can be removed [called Nitum] 
Advantage of using Nitum — the wire is inserted through a sheath so you don’t need to remove 
the entire appliance to expand it, you just remove the wire. 
Elastics: 
Class | = intra-arch elastics to close spacing 
Class II = to correct class Il malocclusion 
Class III = to correct class III malocclusion 
Vertical = to correct open bite 
Anterior cross elastics = to correct centerline discrepancy 
Posterior cross elastics 
Separators: 
Placed interproximally between teeth for 2-3 days and a maximum of one week 
Also used in proximal caries detection 


Class Ill- from 
upper posterior to 
lower anterior to 
correct class III 
malocclusion 


Class II — from 
upper anterior to 
lower posterior 
teeth to correct 
class II 
malocclusion 


Class | — intra arch 
elastics for space 
closure 


[ 


TE . E Posterior box 
Vertical — to Anterior cross lasti 
. à elastics 
correct open bites elastics to correct 


center line 
discrepancy 


Kesling separator 


Wire Ligature Crimpable Hook 
" \ 


Coil Xx Bracket Ni Elastic Ligature 
Archwire N 7 d 


S 


/ 
Separator 
Bracket Hook Elastic 


The clip is NOT touching The clip is touching 
the wire the wire 


With 16 SS, the clip is passive with 19x25 SS, the clip is active 


with a steel tie 


A. Ligature 
The archwire is held to each bracket 
with a ligature, which can be either a 
tiny elastic or a twisted wire. 


B. Archwire 


The archwire is tied to all of the 
brackets and creates force to 
move teeth into proper alignment. 


C. Brackets D. Metal Band E. Elastic Hooks & Rubber Bands 
Brackets are connected to the The band is the cemented ring Elastic hooks are used for the attach- 
bands, or directly bonded on the of metal which wraps around ment of rubber bands, which help 


teeth, and hold the archwire in place. the tooth. move teeth toward their final position. 
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SMOOTH FACIAL 
CONTOURS 


for maximum patient 
comfort 


METAL INJECTION 
MOLDED (MIM) 


for strong bracket 
structure 


TORQUE IN BASE 
for precise level slot 
lineup during the 
finishing phase 


(Smart Line) 


Upper 
Triple 
Convertible 


GENEROUS 
UNDER TIE-WING 


for easy ligation 


80 GAUGE FOIL 
MESH BASE 


for increased bond 
strength 


Lower 
Double 
Convertible 


INTEGRATED 
BALL HOOK 


for easy engagement of 
elastics 


I.D. SYSTEM BY 
QUADRANT 


for easy bracket selection 


VERTICAL SCRIBE 
LINE 


for easy and accurate 
placement on the long axis 
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Timing of orthodontic treatment 


(compiled by Dr. Nay Aung, BDS, PhD) 
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Most common problems in Early Mixed Dentition (when the incisors and the 6s erupt) 

e Delayed eruption of the permanent incisors [especially central incisors OR if the eruption 
pattern is not symmetrical] 

e Early loss of deciduous teeth [especially lower E] 

e One or more incisors in crossbite 

e  Impaction of first permanent molars [especially the upper 6] 


Most common problems in Late Mixed Dentition (when the lower canine and first premolars erupt) 
e Severe skeletal problems 
e Poor quality first permanent molars 
e Congenitally missing permanent teeth 


Most common problems in Early Permanent Dentition (a// the permanent teeth have erupted except 
for the second permanent molar) 


e Severe skeletal problems 
e Impacted teeth [especially upper canine] 
e Hypodontia 
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What is primate space? What is leeway space? 


Primate spaces 3302092005? =spaces mesial to the upper C, and distal to the lower C 
Leeway spaces s8om02005? =the difference in the mesio-distal width between CDE and 345 [CDE are 


wider than 345 > space is provided for the eruption of 345] 
e  Leeway space in the maxilla = 1.8 mm [0.9 mm in each side (left and right sides)] 
e  Leeway space in the mandible = 3.4 mm [1.7 mm in each side (left and right sides] 


Early management of tooth size / arch size discrepancy 


e Extractions of primary teeth 
To maintain centerlines [mostly the contralateral lower C or D is extracted] 
To maintain the buccal relationships [by extracting the opposing tooth] 
e Early extraction of Cto correct the palatal displacement of 3 and allow its spontaneous eruption 
e Early extraction to relief crowding [removing the upper C to create space for the upper lateral 
incisors and prevent them from erupting in a crossbite] 
e Using leeway space to relieve crowding 
e Using primate space to relief crowding 
Active expansion of the arches in the mixed dentition [only expand the upper arch - this 
method has high degree of relapse and needs long retention time] 
C 


* C Cc Cc C Oo . ° [e) [e] C c š Q 
SOIDICQC COSV K] leeway space, primate space GOP QANA! C9320qC expansion QONA 


Early management of posterior crossbite 


e You need to intervene early if the crossbite is associated with mandibular displacement to 
prevent it from progressing into the permanent dentition + prevent TMJ problems / anterior 
tooth wear and gingival recession. [For other cases of crossbites, you don’t need to intervene 
early.] 

e Correction is done with selective grinding and active expansion with removable or fixed 
appliances 

Appliance for expansion: 

A. Removable: [removable appliances with midline screw can cause buccal tipping of the posterior 
teeth; rapid maxillary expansion will produce more bodily movement] 

B. Fixed [quadhelix] 

*Crossbite + mandibular displacement qé cncormoll selective grinding, expansion 602 coÓšél 


Early management of anterior crossbite 


e Done with removable or fixed appliance 
e Success of correction of an anterior crossbite depends on the ability to produce a positive 
overbite at the end of treatment that will prevent relapse [the upper incisors should cover at 
least the incisal 3" of the lower incisors. 
* Ë . ° CO Ç x 4 T 5 C " ° c C j 
Anterior crossbite 00 QCC90202329 positive overbite 029080200, relapse $0|GOCOID0II 
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Early management of severe class III 


e Functional appliances [e.g. reverse twin block OR frankel class III] 

e  Protraction headger [will cause slight anterior movement of the maxilla] 

e Chin caps 
*** All appliances should be worn from preadolescent stage until the patient is fully grown, and all 
appliances will result in the same changes > retroclination of lower incisors + proclination of upper 
incisors + rotation of the mandible downward and backward 
NOTE: Early management of class IIl malocclusion is generally not successful in cases of increased lower 
facial height and decreased overbite. 
Q: Why are protraction headgears and chin caps not commonly used for the early correction of class 
III? 
A: Because in order to have maximum effect of those appliances, the patient must wear them from 
preadolescent stage until they are fully grown [which is a long time]. 
*appliancesq|:óà NA! sleveos increased lower facial height & decreased overbite gesgó 
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Early management of class II 


By using functional appliances followed by a period of retention [those appliances will only have 
temporary effect and no significant long-term effect] 


Q: Why do you need to manage class Il early? 
A: To modify the growth of the jaws + improve self-esteem and reduce risk of trauma 


Q: What is the disadvantage of early management of class Il with functional appliances? 
A: It has to be done in a certain stage when the patient is still growing; those appliances don't have 
significant long-term benefits. 


e Compliance of young [pre-adolescent patients] is better because they understand the reason 
of the treatment and instructions and don't care about peer pressure. Older patients 
[adolescents] are less compliant and more affected by peer pressure. 


Important NOTE: Most orthodontic treatment starts in the late mixed dentition just before the loss of 
lower E - this will allow you to: 

A. Maximize growth potential and compliance 

B. Utilize leeway space 

C. Keep the overall treatment time as short as possible 


***Early intervention is indicated for cases like impacted centrals and canines, mandibular 
displacement due to crossbites. 
* C C e) e o ococ oco co C oo C C C 
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The pre-adjusted edgewise (straight wire) appliance 


(compiled by Dr. Nay Aung, BDS, PhD) 
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jaw relationship discrepancy (3602209 


Key 1 

Molar relationship - the distal surface of the distal marginal ridge 
of the upper first permanent molar occludes with the mesial surface 
of the mesial marginal ridge of the lower second molar. The mesio- 
buccal cusp of the upper first permanent molar falls within the 
groove between the mesial and middle cusps of the lower first 
permanent molar 


Key 2 

Crown angulation or mesio-distal tip - the gingival portion of 
the long axis of each tooth crown is distal to the occlusal portion 
of that axis. The degree of tip varies with each tooth type 


Key 3 

Crown inclination or labio-lingual/bucco-lingual torque - for the 
upper incisors the occlusal portion of the crowns labial surface is 
labial to the gingival portion. In all other crowns, the occlusal portion 
of the labial or buccal surface is lingual to the gingival portion 


Key 4 
Rotations - there should be an absence of any tooth rotations 
within the dental arches 


Key 5 
Spacing - there should be an absence of any spacing within the 
dental arches 


Key 6 
Occlusal plane - the occlusal plane should be flat 


Key VII [Bennett & McLaughlin] — Tooth size & proportion 


Correct tooth size is an important parameter in attaining ideal occlusion. Hence, interproximal reduction 
(IPR) may have to be prescribed. 
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Growth and Development 
Compiled by Dr Nay Aung, BDS, PhD 


Maxilla growth 

As growth of surround soft tissues translate the 
maxilla downward and forward, opening up space at 
its superior and posterior sutural attachments, new 
bone is added on both sides of the sutures. 


Mandible growth 

Mandible is translated downward and forward. 
Mandible grows upward and backward in response to 
this translation to maintain contact with the skull. 


Facial growth 

Facial growth continues throughout adult life; it 
varies among individuals and is considerable in some 
cases. It has less rate and magnitude than that 
observed during childhood. (Vertical growth more 
prominent than antero-posterior growth) 


Lymphoid 


Growth Spurts & Growth Modification Treatment 
Growth modifications by functional and orthopedic 
appliances elicit better response during growth 
spurts. Surgical correction involving the maxilla and 
mandible can be carried out only after cessation of 
the growth spurts. 
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Mandibular 


General 


Genital 


Birth 10 years 20 years 


Primary Permanent 
Distal Step e Class Il 
Flush Terminal End-End 
Plane 
Mesial Step " Class | 


—» Minimal Growth Differential 
—-» Forward Growth of Mandible 
--> Shift of Teeth 


SN II 
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Compiled by Dr Nay Aung, BDS, PhD 


Growth modification treatment 
Orthodontic treatment in growing child 
includes supervision, guidance and 
correction of the growing and mature 
dentofacial structure (growth modification 
treatment) through the stimulation and 
redirection of the functional forces within 
the craniofacial complex. 


Hand-wrist x-rays 
Please be careful with chronological age. 
Two girls at age 12 


Terminal plane 

Mesio-distal relation between the distal 
surfaces of the upper and lower second 
deciduous molars. 

Terminal plane determines the Angle's 
Molar relation in permanent dentition. 
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Biomechanics 


PPP 
TABLE 9-3 Optimum Forces for Orthodontic Tooth Movement 


Type of movement Force* (gm) 
wa ma E al 
Tipping 35-60 
Bodily movement (translation) 70-120 
Root uprighting 50-100 
Rotation 35-60 
Extrusion 35-60 
Intrusion 10-20 


"Values depend in part on the size of the tooth; smaller values appropriate for 
incisors, higher values for multirooted posterior teeth. 


center of 


resistance 


2 


| Bodily movement Controlled lingual 
m crown tipping 


Controlled lingual 
root tipping 


how to control the torque ? 


the Higher the torque in bracket prescription the 


more torque control 


M A 
wv X | 


EDGWISE 
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Compiled by Dr Nay Aung, BDS, PhD 


Optimal force 

The current concept of optimal force is based on the 
hypothesis that a force of a certain magnitude and 
temporal characteristics (continuous vs intermittent, 
constant vs declining, etc. would be capable of 
producing a maximum rate of tooth movement 
without tissue damage and with maximum patient 
comfort. The optimal force for tooth movement may 
differ for each tooth and for each individual patient. 


Tipping 
A single force is applied to the crown. 
The crown moves in direction of force. 


Bodily movement 

Periodontal Ligament (PDL) loaded uniformly from 
alveolar crest to apex. 

Bodily movement needs twice the force of tipping. 
Force passes through the center of resistance in 
bodily movement. 


Torque 

Torquing moves the tooth facially or lingually. 

Torque is a force system produced by the torsion in 
an archwire which creates a couple when interacted 
with a bracket slot — interaction between wire 
corners (best with rectangular wires) and slot. 

Torque spins the tooth around its center of 
resistance. 


Compiled by Dr Nay Aung, BDS, pAg4 
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Uprighting - Tipping the root mesially or 
distally 


| ; ; 
=e 
1st order 2nd order 3rd order First order Second order Third order 


Expansion Crown buccal 
torque 


cepe =o Ë! 


Tip-back activation 
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AAA 


Crown buccal torque 


3 order of force 

First order — in out bends made in plane of archwire to compensate for difference in tooth width 
and buccolingual position 

Second order — bends in vertical plane of archwire — mesiodistal movement 

Third order — torque 
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Biomechanics 
Compiled by Dr Nay Aung, BDS, PhD 


Second order bend / angulation / tip 


Torque the incisor 
Upright canine and premolar 


Third order 


angulation: Uprighting and Torquing of roots after space closure 
orque 


[see incisor root position] 


Uprighting and Tarquing of 
roots after space closure 
(See incisor root position) 


— 0 — 


Differential tooth movement 

The bodily movement of posterior teeth is pitted 
against the distal tipping of anterior teeth, using 
round wires and light forces — Begg's 


uU 


da 
md 


Loop Mechanics 


Compiled by Dr Nay Aung, BDS, PABO 


Sliding Mechanics (Straight Wire) 

When canine is retracted with sliding mechanics, archwire exerts moments to prevent tipping. 

These moments or couples produce vertical forces responsible for friction. 

A. With play between wire and bracket, tooth tips without friction. 

B. After archwire engages, friction begins and less tipping occurs. 

C. Greater moment is produced as tooth goes through translatory phase, when friction is 
highest. 
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Orthodontic instruments, materials and equipments 


Plier holding stand (Optional) 


Banding: 


y. 


Elastic Separating pliers Separating Springs 


Separating module 


š 108 


Crown Beebee Scissors 
(Straight+Curved) 


How's Plier (Straight / Curved) 


Band Cutting / Crown Scissors Multipurpose plier can also be used 
; to form molar bands by holding the 
(for custom made bands with spot ends flush to the teeth (For custom 
welder) made bands with spot welder). 


Band Material (for custom made 
bands with spot welder) mada Handel 
Lower incisors: 0.003” x 0.125” 
Upper incisors, Canines and 
Premolars: 0.004” x 0.150” 
Lower molars: 0.005” x 0.180" 


Spot Welding Unit (For custom 
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Band Contouring pliers (For custom made bands with spot welder) 


Begg'sBucal Tube weldable (optional for Level II) 


Or 
Seamless bands with Mershon Band Pusher (when 
prewelded convertible 0.022 using bands) 


slot rectangular buccal 
(molar) tubes with hook 


Glass lonomer Cements for cementing the bands 


or 
MBT 0.022 slot 1* molar Buccal Tubes Use Upper and Lower 

with hook (weldable for custom made bands convertible double | 
or bondable for direct bonding), rectangular tube when using 
convertible — Upper and Lower Single auxiliary wire (Level II) 


Des q> 


MBT 0.022 slot 2" molar Buccal Tubes with 
hook (bondable for direct bonding 
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Ls de S 


Cheek Retractors (Small. Medium, Large) 


Light Cure orthodontic Composites (Heliosit Orthodontics - lvoclar Vivadent) 


Guards (optional) 


rCups, Bristle brushes and Pumice for polishing 


d Gel Etchant and Cotton Tip Applicators 


™ 0.022 BRACKET KIT 5-5, midsize (mini) with hook on canine and 
olars (Bondable) 


Color Coding 
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Laser Mark 


Bracket height gauge (Optional) 


Dougherty 


Boones 


Bracket holding tweezers (2 nos) 


Debonding 


Bracket Removing pliers 


Wire-bending 


Weingart pliers (optional) 
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Posterior Band removing pliers 
(Optional) 


Light wire / Begg's / Long nose pliers 
(for placing bendback) 


Cinching / Bend-back piers (Desirable) 


Tweed Loop forming pliers 
(Level II) 


Mathieu needle holders 


OR 


Pin and Ligature cutter 


Ribbon Arch (Torquing) pliers 
(Level Il) 


Distal End Cutter (desirable) 


Heavy Wire Cutters 
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Crimpable Hook placement pliers Crimpable Hooks 0.019 x 0.025 
(Optional) (Optional) 
Wires 


Notice 3 midline marks in upper and single mark in lower archwire 


1 Wires (Preformed- Ovoid Archform) 
- Round 0.012, 0.014, 0.016, 0.018 (Level II) Upper and Lower 
- Rectangular 0.019 x 0.025 Upper and Lower 
mess Steel Wire (Preformed - Ovoid Archform) 
- 0.014 (Level II), 0.018 round Upper and Lower 
- Rectangular 0.019 x 0.025 Upper and Lower 


0.010 Ligature wire spool 


Elastomeric Ligatures Ties Preformed SS ligature ties 
(Stix Ligature) 


OOOO bon 
000000 vein (Short) 
00000209 Continuous (Closed) 


Power chain (spool) 


O O Yellow — Intermaxillary 
OOO Red - Intramaxillary 


O O Blue - Intramaxillary 


Elastics 


NiTi Coils — Closing 


NiTi Coils - Opening 


p. 


Petit Facemask Hyrax Spring 


Trainer Lingual Button 


— 


Interproximal Stripping Kit 


ssories (Optional) 


ES 00S 


Patient Relief Wax Elastic Placer 


Base Former - Upper and Lower 
I Camera (Desirable) 
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-Orthodontic instruments are specifically designed to facilitate 


orthodontic treatment. 

-Like most instruments used in dental specialties, they are usually 
made from stainless steel, are unique and have a specific design 
and purpose. 

-Although not exhaustive, the following is a description of 


commonly used orthodontic instruments and equipment. 


1. Stainless steel mouth mirror 
L] Access for both direct and indirect vision 


L] Checking bracket position and placement 
L] Soft tissue retraction during examination, placement and removal of fixed 
appliance attachments 


2. Short Dental Probe 

Q Examination of tooth surfaces and restorations 

Q Positioning of orthodontic attachments 

L] Removal of composite flash 

Q Removal of elastomeric ties from bracket tie-wings with the probe normally 
pointed in an occlusal direction 


3. College tweezers 

Q Retrieval of small fragments from within the oral cavity 

Q May facilitate aseptic transfer of small instruments and placement of bonded 
retainers 


4. Ruler 


L] Used in the assessment of overjet, level of crowding (ideally with a clear 
ruler) and treatment progress, particularly in relation to transverse arch 
dimensional changes 


Fig. 2.1 (a-e) Stainless steel mouth mirror 


a 


Fig. 2.2 (a-d) Short dental probe 
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“ig. 2.3 (a, b) College tweezers 
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5. Ligature director 
L] Tucking the ends of wire auxiliaries (lacebacks, short or long ligatures and 
Kobayashi ligatures) away from the soft tissues and beneath the archwire 
L] Engagement of Nickel-Titanium archwires into the bracket slot of rotated or 
displaced teeth 


6. Weingart pliers 

LI Directing larger dimension round and rectangular archwires through molar 
bands and tubes 

Q Squeezing crimpable stops onto archwires 


7. Light wire pliers 

L] Directing larger dimension round and rectangular archwires through distal 
molar attachments 

L] Wire bending including closing loops, first- and second-order finishing 
bends in round (0.016-, 0.018- and 0.020-in) and rectangular stainless steel 
archwires or Beta-Titanium archwire (0.017 x 25-, 0.018 x 25- and 0.019 x 
25-in.) 


8. Posterior band remover 
L] Removal of molar and premolar bands 


9. Mershon band pusher 

L] Seating of molar and premolar bands through the contact points of adjacent 
teeth 

LJ Burnishing the edges of bands against tooth surface to improve both 
adaptation and fit 


10. Direct metal bracket debonding pliers 

LY Removal of orthodontic brackets and tubes from the surface of the teeth 
through application of shearing force resulting in failure between the 
adhesive layer and bracket base 


11. Direct bond bracket tweezers 
L] Positioning of orthodontic brackets and attachments directly onto the buccal 
surfaces of the teeth 


Fig.2.6 (a, b) Weingart pliers 


Fig. 2.7 (a, b) Light wire pliers 


Fig. 2.8 (a, b) Posterior band remover 


Fig. 2.9 (a, b) Mershon band pusher 


Fig. 2.10 (a, b) Direct metal bracket debonding pliers 


Fig. 2.11 (a, b) Direct bond bracket tweezers 
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12. Buccal tube tweezers 
L] Positioning of buccal molar tubes on upper and lower permanent molar 
teeth 


13. Mosquito forceps 

LJ Placement of elastomerics around the bracket tie-wings to secure the 
archwire into the bracket slot 

L] Placement of separator elastics 

L] Securing stainless steel short, long and Kobayashi ligatures, although 
alternatives including Mathieu forceps are commonly used 

These are available with either curved or straight serrated beaks with a locking 

mechanism between the forceps handles. Curved forceps may be more useful 

in lingual orthodontics, particularly posteriorly. 


14. Methieu forceps/pliers 

LJ Placement of stainless steel short, long and Kobayashi ligatures around the 
tie-wings of the brackets 

These are similar to mosquito forceps but are commonly available with 

opposing straight serrated beaks and have a locking mechanism between the 

forceps handles. 


15. Ligature cutter 
L] Cutting ends of stainless steel short, long and Kobayashi ligatures 
following ligation around the bracket tie-wings 


16. Tweed rectangular arch forming pliers 

L] Wire bending such as first-, second- and third-order bends in rectangular 
stainless steel and Beta-Titanium archwires (0.017 x 25-, 0.018 x 25- and 
0.019 x 25-1n.) 

L] Two tweed rectangular arch forming pliers may be used to introduce third- 
order (torque) bends 


17. Distal end cutter 

L] Cutting the distal end of round and rectangular Nicket-Titanium and 
stainless steel archwires once passed through molar attachments such as 
molar bands and tubes 

These include a safety feature gripping the distal fragment of the archwire 

once the wire has been cut to length. 
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Fig. 2.12 (a—c) Buccal tube tweezers 


Fig. 2.13 Mosquito forceps 


Jm 


.14 (a, b) Mathieu forceps/pliers 


N 
—à 


Fig. 2.17 (a-f) Distal end cutter 
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18. Hammerhead Nickel-Titanim tie-back (Cinch) pleiers 


L] Introduction of acute bends in round and rectangular Nickel-Titanim 
archwires. Wires can be bent in a lingual direction away from the soft 
tissues and towards the contact point between the teeth once they have been 
passed through distal molar attachments. Alternately, a bend can be placed 
moving the wire in a gingival direction. 


19. Chinagraph marker/pencils 
L] Marking the location of first-, second- and third-order archwire bends 
and/or auxiliaries such as crimpable stops or hooks onto the archwire 


Fig.2.19 Chinagraph 
marker/pencils 


Fig. 2.18 (a—f) Hammerhead Nickel-Titanium tie-back (Cinch) pliers 
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Malocclusion (by Nay Aung, BDS, PhD) 


Definition 


š ° c c o c c ` € y o Ç QO x CoOC * x` 
Normal occlusion 9? AVEVA, ODO0QO0OO2:O2 32q/026023, omn NANIFCO) 326$32002:8), 


C C C O C M e [9] " 
cox [96220502 espeso ogo:epoepoogop malocclusion 
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CO GdIOIODOSI 6938522026020) 
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A š A Co Ç « 
three planes of space (sagittal/antero-posterior, vertical or lateral/transverse) 9o [meda 
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aesthetically saq(sóeo: functionally saq(qóeo: malrelationship of dental arches usco e eg9Colo2oón 
a 
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a 
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Malrelation of the upper and lower dental arch is 


analyzed in the three planes of space: 


2. Malrelation b/w upper & lower 
dental arches 


Sagittal 


* Class Il malocclusion 
* Class Ill malocclusion 


ii. Transverse 


* Crossbites, scissor bite 


Transverse 
* Midline shift 
iii. Vertical 
* Deep bite 
* Open bite 
VERTICAL 
O co C CONS jl ` ` [9] C sx O O OO ÇO 
990:0909209Q NOS CSOCO2329 Şos, INIPCOL LO 0020602 $6$2000990020D DACO 
[9] d L JL L Lo ° IL ° [9] o L! J O L L L Lo 


C M M C C C [e] M E ° Lee C 
320005656ól (gooo: 2 three planes Š oð [gaqvs e UI problem list o priority saq(qóeo: 


Q o53»«(9$60 diagnosis and treatment planning 320905 aoo5i(qjqolooo5u 


Prevalence 
C OCo s x A oo C 
(356086660607 prevalence of malocclusion among school children in Myanmar 2003 6320303009203 
[9] Q j C O oce C OCo C ON e Cc M e Cc 
95000589000 SAL Ian 0 ego) 326$:3|C:$CC|60? MEIZU 60220209002:02 322090009 
L IL Lo L o o) l IL o 
020990 Class | malocclusion (51%), Class Il division 1 malocclusion (19%), Class II division 2 (1%), Class III 
š o, [9] o 6 j Cc OO Co C C Co 
malocclusion (2996) o) eol [Joon WOA CH JOO 2500 320500 99-99 $04 


C C [e] C C [d 7 
INENPEPISAPESDN: (20) 6032090092099 (g$0lo05 (Paul Smith et. al, 2003)! 
Malocclusion 


Malocclusion (9565033231 malposition of individual teeth [góso: malrelationship of the dental arches 
E [e] j oc C 

[góso jeso!coeecon 

Malposition of individual teeth 


ogoto»óeqpóooo normal position 92 eq tipped OR displaced OR rotated OR in infra-occlusion OR in 


š C [e] TA C C o KI C 
supra-occlusion OR transposed «956800200 malposition 968020209 calolon un 


Bucally 
displaced & 
distally 
inclined 


Retroclined 


Fig. 3.2 Upper right lateral incisors is mesio-labially rotated. Upper canines are buccally displaced. 
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Classification of malocclusion 


Angle’s Classification 


Fig. 3.3 Class | molar & incisor Fig. 3.4 Class II molar/ Class II division 1 
Relationship. incisor relationship. 


Fig. 3.5 Class II molar/ Class II div 2 Fig. 3.6 Class III molar & incisor 
incisor relationship. relationship. 


British Standard Incisor Classification 


"Fig. 3.5 British Standard Incisor classification: a, Class I; b, Class II Division 1; 
c, Class II Division 2; d, Class III 
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Class | skeletal 


Skeletal ll type 1 Skeletal || type 2 Skeletal ll type 3 


Skeletal Ill type 1 Skeletal lll type 2 Skeletal Ill type 3 
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Aetiology of Malocclusion 


— LOCAL FACTORS 


ENERAL FACTORS ; 
i 1. Anomalies of number: 
Heredity a. Supernumerary teeth 
2: Conoenttal b. Missing teeth (congenital absence 
3. Environment: or loss due to accidents, caries, 
a. Prenatal (trauma, maternal diet, German etc.). 
measles, material maternal metabolism 2. Anomalies of tooth size 
b. Postnatal (birth injury, cerebral palsy, TMJ 3. Anomalies of tooth shape 
injury) 4. Abnormal labial frenum: mucosal 
4. Predisposing metabolic climate and disease: barriers 
a. Endocrine imbalance 5. Premature loss 
b. Metabolic disturbances 6. Prolonged retention 
c. Infectious diseases (poliomyelitis, etc). Si sss eruption of permanent 


5. Dietary problems (nutritional deficiency) 

6. Abnormal pressure habits and functional 8. Abnormal eruptive path 
aberrations: 9. Ankylosis 

a -Abnormal sucking b. Thumb and finger sucking 10. Dental caries 

c. Tongue thrust and tongue sucking 11. Improper dental restorations. 
d. Lip and nail biting e. Abnormal swallowing habits 

(improper deglutition) f. Speech defects 

g. Respiratory abnormalities (mouth breathing, 


etc.) h. Tonsils and adenoids i. Psychogenetics and 
bruxism 


7. Posture 
8. Trauma and accidents. 


THE SYMPTOMS OF COMMON CAUSES OF 
WHAT IS MALOCCLUSION? Huet nud yet onn 


LB = dni 
Misaligned teeth Speech problems 


Prolonged use of 
—— | pacifier 


Thumb sucking 


Discomfort when Change in the 


biting or chewing facial structure Cleft lip and palate 
= food 
Injuries and trauma 


Difficulty in breathing Frequent biting of 
) through the mouth tongue or cheeks 


Tumors in the mouth 


Bottle feeding 


Impacted tooth 
HOW IS MALOCCLUSION 
DIFFERENT TYPES OF MALOCCLUSIONS TREATED? 
Lack of oral care 
Airway obstructed by 
CAN — ` í MU ox EF enlarged adenoids or 
Overcrowd ng Spacing Diastema Crossbite Overjet Growth Modification Invisalign allergies 


Impacted Tooth Openbite Underbite Overbite Missing Tooth Orthodontic Braces Retainers Xr em 


í wew.thurmanortho.com 
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Causes of the malocclusion! 


High angle vs low 
angle 

e Classi, land IIl 
e Asymmetry 

e Vertical dimension 
difference 


FILLES 
w........... 


Skeletal Pattern 


LOCAL MALPOSITION SPACE DEFICIENCY 
FACTORS AND and 


MALOCCLUSION TM 


*Fig 38 The aetiology of malocclusion. Factors most responsive to interceptive orthodontics are in 


capital letters 
Causes of Malocclusion — 
: Environmental Origin 
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General factors (genetic influence) 


Fig. 3.11 Dental panoramic radiograph showing the oral manifestations of cleidocranial dysplasia. 
There is retention of the primary dentition, delayed eruption of the secondary dentition and the 
presence of multiple supernumerary teeth (arrowed) 


Local factors (environment influence) 


MALPOSITION 
AND 
MALOCCLUSION 


Prolonged retention 
Premature loss of decid 
deciduous teeth ea —— 


1? Fig. 3.10 Local factors in the aetiology of malocclusion 
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An alternative way of categorizing aetiology of malocclusion 


i) Local 

Digit sucking 
Lip habit (Fig. 3.11) 
Tongue habit (Fig. 3.12) 


Local e.g. alveolar insufficiency 
General e.g. genetics: cranial 
base length, saddle angle 
Pathology e.g excessive growth 
hormone 


Head & Neck syndrome e.g. 
Crouzon syndrome 


Fig. 3.11 Patient with lip trap on 11. At rest. When smiling. Note the proclination of 11 


Fig. 3.12 Open bite due to tongue thrust 


Summary of aetiology of malocclusion 


? Aetiological associations for intra-arch variation 


factors 
irregularities arch circumference 


Local crowding Premature extraction of deciduous teeth. 
irregularities Retained deciduous teeth; 


Impacted teeth As for general and local crowding PS ES 


Ectopic teeth As for general and local crowding. 

Trauma to deciduous predecessor. 
Late lower incisor Mesial migration of posterior teeth during w. mandibular Increased lower w tone. 
crowding vertical growth. rotation. 


Local spacing Tooth extraction, hypodontia, abnormal Compensatory Digit sucking. 
fraenal attachment; interrupted trans- maxillary incisor 
septal fibre system; supernumerary proclination in 
teeth. Class III skeletal 
Cysts, tumors. pattern. 


“Aetiological associations for inter-arch variation 
Skeletal factors 


Class Il division 1 incisor ee Class Il skeletal pattern Digit sucking 
relationship Lack of lower lip coverag 


Class Il division 2 incisor | Underdeveloped incisal Class Il skeletal pattern (often | High lower lip line. 
relationship cingulae mild). Overclosure and 
Decreased lower face height. | undereruption of posterior 
teeth related to lack of 
interincisal contact. 


F-— HN sr —a 
relationship premature contact 
Partial anterior crossbite Lingual deflection of maxillary Class III skeletal pattern Anterior forced bite from 
incisor, e.g. retained deciduous | (mild) premature contact 
tooth, crowding. 


Bimaxillary proclination Protrusive maxilla and Large tongue, everted lips 
mandible. 


Increased overbite Skeletal relationships Overclosure and under- 
preventing interincisal contact | eruption of posterior teeth 
(as in Class II divisions 1 and | related to lack of interincisal 
2 and Class III incisal contact 


Anterior openbite = lower face height Digit sucking, obstructed 
nasal airway. 
Tongue position. 
T 
— or in the from premature contact. 
tem of extractions. 
Ei 
relationship teeth in maxilla 
=== Jes ——À 
relationship teeth in mandible 


Posterior crossbite Localized deflection of teeth Discrepancy in Lateral — ec bite (in 
e.g. retained deciduous tooth, maxillomandibular width unilateral crossbite) 
crowding 

Lateral open bite Localized failure of eruption Increased curve of Spee as Tongue position 

compensation for Class III 
skeletal pattern. 
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Class | Malocclusion (by Nay Aung, BDS, PhD) 
Incidence 


E š O, S C OC, c [e] Cl | | lusi (a6 j € 
aucasian Rale 907959) §PPCHH2EQIINIZ2OO ass | malocclusion veon 60290 ODOOII 


Aetiology 


Skeletal 


Skeletal pattern oo səqp:soo:[8C Skeletal Class | (g$es0leo5? Underlying skeletal discrepancy D 
r C ANS ros Ë š š " bj C C oc C š 

compensation Q9060:09 incisor inclination $3200 Class Il OR Class III copes (g$e5850lo»05? Mild 

transverse skeletal discrepancy Colo? Increased vertical proportions (lower face height) AND 


E š C. ooc j Ço 
anterior open bite copo: A olona? 


SaaS 


Fig. 15.1 Skeletal 1 


7A Class | malocclusion associated with a Class | skeletal pattern. 


Soft tissues 


7 h x š € š k 
Class | malocclusion cases 6020) soft tissues 6020 aetiological factor eopo*o0lopn Bimaxillary 


š C C š C w P j oc S? 
protrusion 06$9/ 609 tongue pressure and lack of lip tone e Ç 699902602 eslesolcóooco! 


Dental Factors 


A O ° € C C j C C o 
Class | malocclusion o» 2280[yósoomo Dental factors sone{apé yso O208II so (go qpzabsoo 
s 4 A C : " € )] C oc oce 
tooth/arch size discrepancies elopé crowding OR spacing crop) [g50200 II CO9990:60000 323|$9 09 CO 


C Oo € ý B C € j E 
C3006 Ç localized malocclusion O6S0D090!0000II 
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Occlusal features 


. . 7 7 ° € ls . o. O C oc € 
Class | incisor relationship N 6029 0le05? Molar relationship o» 32 q|[e[ fyse $60loo05? Molar 292: 


` co E ° q " q ial drift of | Q Sol ç 
GO26] NOS 93920$60000 $o»ooosqqc mesial dritt of molars $je$9»o»o ODOOII 


C o > € ¡OS Ç x š c c j € 
e450280:0 399360 (2002020202 DQG OD 00M 3s, 5s area 6029) Crowding $6$02020 ODOOII 


o 


Occasional crossbite with mandibular displacement AND centerline shift (g50205dloo05u 


Treatment Aims 
e M š M ot QA C Co C. Cc Cc š C O M 
Q2p920900? 290:600& Ogo$$eo:$:e 320000000600 CODCIGSCOIE OG SII 220:00002260266]602222 
li t 092006860 «ái c93200loo d bite od 6 eo(8: i ter-incisal angl o» [gé Su 
alignment popooescoqii C03200 eep overbite 0» ep š inter-incisal angle on SE 


Treatment planning 


[5] P3 ° š C € ° C 
9903990290900 Upper arch Š Lower arch N coordinated (g$eoqeo5? 0006090: lower arch 320205 


e € cfo € 
treatment plan agli Ogé lower arch edeo |Â: upper arch 320205 treatment plan soli 


ooo C M pug š O E % 312 
304 C lower arch e] original size and form N ee|g2C:25 consol: 


e 98: S stabl It 
990509 $ CHI stable resu as 930 


Q E C oC [e] . 
Class | cases G CO lower arch 9o extractions [gjcpdaé upper arch NA matching teeth 


Lo ile 
conan Se 8 
ó I p? L leo 


6olo»o5? 


YO C^ 


o C. € e c € e OCA sak co c c ° 
DQ) 32$po:coo egoepoo[s$eseoeo? O 33209C:0 0092q|COD USO GC (gómos 


On 
de 
= 
n 
a 


[e Q o ce ; Se] ç 
eN:60207 weu tos i: No treatment option [goo ODOOII 


Some treatment options 


5.4.5 Fixed Appliance 


e Extractions can be considered to relieve crowding in class I malocclusions: 

- Maxillary and mandibular second premolars for mild-moderate crowding. 

- Maxillary and mandibular first premolars for moderate-severe crowding. 

— Second premolars are considered for extractions if mild-moderate crowding is present. The 
reason they would be considered in this case is because extracting these teeth provides less 
space within the arch. However, first premolars are considered for moderate-severe crowding, 
as these provide more space anteriorly. 

e Non-extractions can be considered for the following: 

Self-ligating appliances. 

Using an appliance that has low friction on the teeth. 

Gaining upper arch expansion to create space, limiting the need for extraction. 
Achieving a big wide smile creates space-enabling tooth alignment. 
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(A) (i & ii) Early loss of the lower right first deciduous molar has resulted in space loss for the eruption of the first premolar and a 


significant shift of the lower dental centreline. 


(iit) Mesiodens 


(B) (i-v) Causes of midline maxillary diastema. 


Causes of midline diastema 
Physiological 
Missing lateral incisors 
Midline supernumerary 
Microdontia 
Low frenal attachment 
Proclined incisors 


(iv) Low frenal attachment 


(ii) Missing lateral incisors 


(C) Management of bimaxillary proclination by incisor retraction. (i) The incisors are in a position of soft tissue balance between the 
lips and tongue (Equilibrium theory). (ii) Extraction of premolars and incisor retraction moves these teeth outside the position of soft 
tissue balance such that following treatment (iii) they procline with reopening of extraction spaces. 
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Bimaxillary proclination 


* $ C x . < * x O x * > 
Dental OR lip protrusion (96650) Bimaxillary proclination cošoeoooo 0922960102336] incisors 


L 
i [e] Ç o s i Q 
6020 soft tissue balance orta $je$09»0»o»»9 Extraction + Retraction e 328] 90030003901 


c 

o o 
C . e . . . coc > € : 
ooo A significant risk of relapse AND reopening of extraction spaces O&CUIODONI Incisor 
: c OC x o c Ç O C p e . Nines [e] 
protrusion (3669860) crowded teeth 6020) eVet limited retraction of incisors o» 

c : oa: ° e C . c c š 
520020) Incisor position o5 eg (8:65005 spacing 02|$6$6003qC less visible areas cope» spacing 


Q oc ç ; 58.88€ ç 
o CODSCO ODOOII Long-term retention CVO”, COSCO ODOOII 


rc 


Low frenal attachment 
C . A , s . € oc 
Low frenal attachment elopé Maxillary central incisors coop: persistent diastema [gócogcol 
€ O * Co c c Os jl . š 
Cool Frenum ca: (mps palatal attachment 403309! palatal papilla &coso» blanching 
€ 20] oc € . . Oo C CN | . . o i 
lpo Upper anterior occlusal radiograph $05[o39509?3es! incisors copo: inter- 


dental bone e» small notch eo; gesolcdeudu Orthodontic treatment š Timing of frenectomy 


acolo s [gc $1124] [go:esoloooSi NO surgical site/access emapeezanc orthodontic 


cC C [e] c co > € co : 
treatment eMoscgs frenectomy 0 3aqceopoQ G OIODOOll O»o8|[02 diastema closure 


€ cre OS 4 . . C T C C 
İNG frenectomy 090023231 contraction of scar tissue coc stability eo25c:60 0005 


° € Cc o . Cc c € CO 
Vogos MWA, Orthodontic treatment ecovac under GA e» oo(gossurgeryoo$99 968. 


c 


CO Cc oO > € . C € 
ooo Diastema |yse|goesaxc long- 


doSam:gécon frenectomy o9 dalos: MÓNAA 
pes š y O po ER Sl 
. Q Sol oc € 
term retention co3200lco6e ooi 
Spacing 
> O x ° M 4 . C » € € T cfo ° 
Spacing §0300$9602M) 0922960109328 spacing (9600? 326|03]2C:$C:e0' GOIP|G2 0»20960:Q 
JH 9 IL o L L JL 9. D IL L JL Lo 
Q jl C . . Cc x [9] > 
olovi — Microdontia [gdescdag0260303 tooth restoration for tooth enlargement 
SCO] C . C C. CN jl . > x š 
COOSCU!ODOSII Spacing 0» 0999003099020090303308! joint orthodontic-restorative planning 
coc C . d . C . C E . x 
[g9ógE olor sn Generalized microdontia e[apé spacing [gdesq6 restorative build-up of teeth 
to close visible spaces OR orthodontic redistribution of spaces to less visible areas of the dental 
S SCO] € . PN M ° : C C. Pe jl 
arch |gj[cpo&colooooi Spacing 32230930) orthodontic treatment o»o900poi$ 0925960109329 
i sige a A $ € € [e] > € : : 
significant retraction of incisors o[gdezaé 9903 009:8] 01905 [unless anterior anchorage is 
. . C 2 [e) € 
reinforced (e.g. facemask)]1 Space closure maintenance 320905 Long-term retention c9oleoói 


Crowding 


O 


š . . . c ° € 
Class I malocclusion case 6020) MVY relief of crowding AND alignment aqe Alos 


Simple cases 609s0q6 spontaneous tooth movement OR with the aid of a removable appliance š 


alignment o9 9 8Colos0Su 
dan 
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o : c O c ` O x 
Spontaneous tooth movement %0 crowding N $Q INICSFPL 6o0:90q02 


c M : Sol Ç Cc ` O . . 
609C36§0) displaced tooth m egongo 00 039230300920) EFEPF scar tissue contraction 
. ñ c x 9 c € c j oc c 
AND soft tissue influence elope 3253900:6co:000 emf pef oopoeoocooolcóeeooII 
cre c c co > c : 
Spontaneous tooth movement səqpšeoo2o 9392803|G26§20) (e) c03202€: 966, qpšoloooi Active 
L O L ° Lo 


ofe . o C oo € oc € 
growth §(3: no occlusal interferences a0q¢ spontaneous tooth movement o» 8(gdco8é0 OD05II 


Severe crowding case qÊ cgeoaicodamid e (3: eeqcos|6o3o29:09 eeqea2»6c0$:000:0 
g a ee eae ore 8.19" las hae O Sl “oe 
" Cc C . C € Ce c C 
space maintenance coOco:eolooŠ Spacing 607 M%$SHeD3IGVEV) MM Macas 
° C M S665) C . è 
2928990909 e[g[n9095 esácoloooo (no active orthodontic treatment) 
. CO € OC * C € 
Tooth angulation o» spontaneous movement [568 səsococ [Ü8Coysoessocoo:[gócseói 293800 
rotation fyse 6i cogom high quality finishing eajégó Fixed appliance 0008 os:0:9uleVón 
gq! RF US] j epreotq 
. . € . C € c 
Fixed appliance treatment eosceo space analysis coo [3és320:(gé space and anchorage 
. O_o coc Sol € 
requirements 6070 WYS g [goolo»oon 
. . PES " . . O 
af: treatment options comen» clear aligner, mini-screws for molar distalization o, 


(g$olo»o5u Extractions OR Removable appliances OR Single arch fixed appliances OR Headgear 


OR Surgery (Rapid maxillary expansion) OR Clear alignmer OR Mini-screws ooo [gc NÓ 09909 


oc € 
euz8col OD05II 
Post-treatment stability 


ope [e] o . c o s 
Post-treatment stability «00 Rotation (36650) 09926020) 092202336] Over-correction; 


Pericision; Long-term retention; Combined treatment of previous methods eo:$6Oloo 1 


* N- 128 + N=53 + N- 88 
* Skeletal Class II if 2 of the following: * Skeletal Class | if 2 of the following: * Skeletal Class Ill if 2 of the following: 
ANB>4.8 0.3«ANB»4.8 ANB «0.3 
Overjet 25.0 O<Overjet>5 Overjet< 0 
Wits > 2.4 Neg1.3<Wits<2.4 Wits<-1.3 
Angle Class Il molar/canine in one side Angle Class | molar/canine Angle Class Ill molar/canine in one side 
Convex profile «170 170<Profile<178 Concave profile>178 


Figure |. Skeletal classification was based on cephalometric and dental criteria. The total sample included 53 class |, 128 class Il, and 88 class III 
individuals. 
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Conventional Diagnosis Process 


Observations “Y Diagnosis Treatment Plan Mechanotherapy Outcome. 


Fig. 1.2 A conventional “going forward" workflow to plan an orthodontic case. The process starts from a patient and stops at an outcome. No 
feedback loop is present 


—————————À—————————————w S 


Fig. 1.26 3D diagnosis process with feedback allowing clinicians to review and assess the validity of a treatment approach 


CONVENTIONAL DIAGNOSIS PROCESS 
a 


Data acquisition Data stored 
and integration locally 
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Class II division 1 Malocclusion (by Nay Aung, BDS, PhD) 
Incidence 


ee E í O C o A ° c (2) š 
Class Il division 1 malocclusion o> 303u030{gbsaqpzad: malocclusion saque eo:(a9 (5: Caucasians 
[9] 3 _ oc €, Cc j C 
AJE 95) - JO spacsá:s$ COJO 


Aetiology 
Skeletal 


C C C oc C [9] 
o o i i i ° 21? 
səqp:3oo: [gc Retrognathic mandible e[opé skeletal Class II (g$esolc96eoS (Caucasian MAJE? y 
Skeletal Class | OR mild Class III copes (g$e5850loo05? ŞA, Anterior Vertical Facial Proportion 025 


low OR normal OR high angle E (3$es860lo»05? 


Fig. 16.1 A Class II division 1 incisor relationship on a Class Il Skeletal pattern 
with retrognathic mandible and incompetent lips. 


* Fig 162 A Class II Division 1 malocclusion associated with a Class II skeletal pattern 


Soft tissues 

Lips 

Upper incisors proclination AND/OR Class II skeletal pattern elopé incompetent lips [gósgdleos? 
Reduced lower face height qo? C0$06029280q6 lower lip o>> upper incisors c028, 6800090 


€ Sol S? . € € € C 219 € d Q € 8, . 
espo5esooo5o!ooo9? Anterior oral seal qe32506 632005805860:$005000:20C0|896s|0: lip trap 
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Q € c ñ . . . à s š š C e 
ANA ealdloooSu upper incisor proclination AND/OR lower incisor retroclination GO2 [góco(3: 


: : 00 0 j € c Mo O € j 
increased overjet 0» PSQ:60O ODOOI 6309099 00920200) EN p329 ll 


Fig. 16.3 (a )In this patient, the lower lip lies behind the upper incisors (also known as lower lip 
trap) which has been proclined. (b) intra-oral side-view showing upper incisors being proclined. 
(c)Intra-oral front view showing upper incisor proclination and increased overjet. 


Tongue 
" " " O š 
Increased lower face height AND/OR grossly incompetent lips QO MFC copoo lower lip 
e. o ofre . ° j € . . . . ° C ə 
3099, 00|gs anterior oral seal 06» qeoolooooi copoo lower incisor proclination o» [góco(3: Class II 
€ . € j € 
skeletal pattern 320505 compensation 256205 [g5c00 onu NI 
Dental factors 
Cc [7] . o C C . . " " 
op:oo6es (8: anterior segment 6070 G$epec?ecoo0502320005 upper incisor proclination 
C oc j C? 
OSSSCOIOII? 
Habits 


€ C cC x` . . . A > . s ü 
c005(9)9002050209$060260 Upper incisor proclincation; Lower incisor retroclination; Incomplete 


à i B s . O o € € 
overbite OR a localized anterior open bite; Upper arch narrowing 020) eopqooo5o0lo»oà 


Fig. 16.4 Malocclusion due to fingers sucking 
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Occlusal and dento-alveolar features 
D ë * . ` C C ° j oc € . 
Lower incisor edges 602099 upper incisor plateau $ 6550520059» Qesolcóeeooi Overjet cop 
e . . y . . c o € 280] € : : 
qp:|9: upper central incisors e), gingival palatal 92050) trauma |g6eo&co'ooooi Upper incisors 
: : € oc C . . " 
602 proclined OR upright (3$es86looo5? Overbite m increased OR normal OR incomplete OR 
" C oc C . C . . ° [e) € 
open bite [gósggéu lors? Early loss of deciduous loss elopé mesial drift oA: Molars 


com səqp:soox: fg Class II (gSesdlooSu lips o» grossly incompetent [gósgoé upper labial 


. . C [7] ease . E deg oo Oo oc € 
gingivae 602 e[c (8: pre-existing gingivitis o» Os0seošcOloooŠ! 


Fig. 16.5 Class II division 1 malocclusion with increased overjet , 
and at risk of trauma. Fig. 16.6 Class ll division 1 malocclusion with anterior open bite. 


Treatment aims 


e Os A ` : ooo Cc. ESO C e 
2:60 pp»o?o9s teeth and jaws 6024) function M OGGOD2C$Q$GO0(9I IM OVON e(gayo:(8; 
Ó fo) 1 Lolo O b L Ll [e] lo © Ó fe) 


alignment es$co81 upper lip contour 03 ec990960925 overjet $05:229:6901 overbite Sreo o: 
g ?? Lo pp p Í l J gpes 6 ° Lo Spe li 


š . . oo XE bj C : : ° 
stable inter-incisal angle 999! 3260l222:600$632505202:600|D3»: good intercuspation qco@ 


c c j € : : e c o o c [e] [e] M 
os|ge [g60looooi Good intercuspation q|G3 32qps32o:'9c Class I oó|[góooošecososco Class II ó 


(35e cue 09coooé:e$o) intercuspation o9 qolu agomecnico) 3»oj|:eoyje:eo2o0 an 
à ° ir hy eke p din as peo) NLET EOR 
improvement in dento-facial aesthetics; a reduction in the risk of traumatic dental injuries; relief 
š . ° C € 
of a deep traumatic overbite o, (g$olo»o5u 
Treatment planning 
: c € € € ° C € ` . š s à 

Treatment planning coOGgoP 2005323|056090? OP:MIDENA? 05959000 patient's motivation, 

à ë à . € € 
age, severity of skeletal discrepancy and facial profile eo33260l popular ón 
Patient's age 

: š Ç . . ° 
Retrognathic mandible 3 pubertal growth spurt 6003690:03c0$060060 functional appliance m 

° oc C n . ä . C ° € € 

30059 ¿édlor ón Growing patients cozg overbite reduction coóoqo»» Oou dloo Adult 


patients core» Growth 90090: (8(900% Choice of treatment options eo 320583222058 00041001 
Ó 1 O Lo 1 o 1 
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Skeletal pattern 
Marked antero-posterior discrepancy AND/OR significant increased or reduced vertical skeletal 
roportions god MHEN 0220q000 BAS8ElOD05II 

p p 8 D Rf o L L g L 

. . . . O C " " 
Increased vertical skeletal proportions AND marked incompetent lips qesqc overjet reduction 

Cc Co Sol C x O . A ° š 
c90000:0020 stable (568 ecoo5oloozl mepe upper incisors 6020) lower lip oo 
oc O € j € . Q > € 
B§socor803(Gg50 OoOo Prolonged retention coolooooi 
Oo C . o_o oc € 

Severe skeletal pattern sos orthognathic surgery š 09900. 0801038005? 
Pattern of mandibular growth 

a . O * O. . . a . cfe € 
Increased vertical skeletal proportions Qo? mea: incisor relationship correction coo[8:eosoo 

A cfo " ul C oc € 
backward rotational growth pattern uó: poorer prognosis for stability [godlc8Se05u 
Space requirement 
Space requirement Qi eQeolooo S: treatment plan o> sdqdleoSu 

ol at nic ese ? BN 
Lower arch 
CS 4 c CN jl € y o. 
Treatment plan cooo232əl lower arch 320905 3aqCaQulil 32qp:322:|gc lower arch ey original arch 
° € . . . vus Cc + š: 
form ee(méqoloon Lower incisor cop retroclined position (g$eseo2o lower incisor 
. . co CoOC jl C? [e] . CO O C 

proclination 0g coo5ƏšcColooo5? Lower arch g Curve of Spee o levelling coo@sog)é space 


Q n Oc Ç : Q € co ooc n £5 
eoo CO9900II Crowding $ e$a e eo»? 39058000 COSCO ONO): 


Upper arch 


O Ç OC j € . coo C 
COO NIRO FCO ooo3i lower teeth extraction opa. upper 


o 


. ON $ 
Overjet ecopq[a: crowding 
teeth coros $090 0932 

o L JL Llo L 

Treatment options 

No Treatments 

Upper removable appliance 

Fixed applinaces 

Growth modification 

Orthodontic camouflage 

Orthognathic surgery 

Mixed dentition mam 200$c909209 60362203? 

Moderate Class II cases 60502 Late mixed dentition eo functional appliance treatment co:o33»s] 


e [e] 


. . € c: ñ Ç € 92601 € c o 
antero-posterior correction S sec fixed appliance o S002C0020208CO ODOOI 05000009 PS 


š š e € (C rc O O € ° Cc 
psychological impact l: [gósgoó! risk of trauma oo 2325222020 Pept 092090? EME 
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oc € re € oc [e . . [°] C (=) " 
Solos Permanent dentition [g03s04|$008 prolonged retention period V320: fixed 
: ° € € Cc S" € x° 0 cos O 
appliance 0» SANL 32300 MAPPA RMR] um as, o:eole: 
€ € Q Sól € ° : : coc 
CanAm 3200:003200 0000 Severe Class II cases eoo functional appliances oo0áceoeoo 
A co Cure ue . se ° 
large facial changes [969507 esgpococolonr Mixed dentition stage oo severe class II 05 
C € C * 4 € € € 
eM[YyÓSMIAC ^ 320:0000:09002329 dental trauma @O22$O52G322C  mouthguard 
Cc oc € . ° ajá C . " 
Dbol Mild Class II cases co2060 permanent dentition [goo full fixed appliance 
y 2601 € 
$ MDECOLOIVÓN 


ous ç oc 
Class II permanent dentition e 2005909209 6uz8C2005? 


o 


. O r . [2] . . . C C " " 
Mild cases cooo fixed appliance afg: upper incisor retraction cpddleasu Relief of crowding 
. s . C . C € : 
AND/OR upper incisor retraction 320205 space creation cpdqoleo5u Lower arch oo well-aligned 


€ € [9] oye C C [9] o [2] z 
[gdesq6 upper molars copo? Class I position [gdesa0€ headgear 0% səf: retraction 


coc C n " € ° C . E a 
agolo High OR combined OR low pull headgear 029990? egsqjo5900 vertical dimension 


zaco goadou mm msm headgear eardaiéaéi o:eólésesoo6qo6e 3202805306 
1 id p? Lo ay g ql S iL M 8 Il epos, 


° ce : coc > € . 
upper premolars 6020) 80303 space creation [yyvgcolonus (assuming all other teeth are sound 


and present) Space requirements 32555:329p:60| oooo5O: anchorage 090366609 o [go:ooo: Gl 
šP qP IL e He L O O (0) 
€ . š D 
e [anchorage may need to be reinforced with headgear (maximum anchorage) OR a Nance 
palatal arch] Lower arch œ crowding 86§QC space 90 o»o:s&09q&c60loo09! A common 
] qlee AE- eras 
2 . ° € € € 
extraction pattern meo» upper first AND lower second premolars Goo so5oco(3$óloo obi 
"eo 0 c Oo C(^C € . . š š 
3930 ¿05030 [36:32:96 anchorage balance 3aq Upper incisor retraction AND mesial movement 
ane . ° C oc j € O cC C 
of lower molar to facilitate Class II molar correction m [gdea8E0 onu 093208 c anchorage 
P S . è . C Ç € . 
reinforcement 32699, Class II intermaxillary traction [99 ó(3é:(gé mesial movement of lower molar 
š . . [9] C oc C : ° O 

AND retraction of upper incisors on (g$eoSeolooc5i Extraction pattern oo Sea0egolonsi space 

. m oe . . C C 
requirements; presence and condition of remaining teeth; facial profile eoeulen oooo5OloooŠi 

[e] " . y . C € cfe : c 

Moderate cases cooo functional appliance š Overjet $p5:222:63220C óð: alignment 320205 
» da coc j C jl C c . N C 8, ` 
fixed appliances MOCO 31990205 fixed appliances ó onojd: headgear support š upper 
. š . cfe . C jl € 
incisor retraction coo|0: skeletal discrepancy 320205 camouflage treatment eos|o3oloocói lower 
labial segment oo lip trap OR thumb sucking habit OR trapping of the incisors by a deep overbite 

€ . C € rs C oo c M . CO 
e[apé retroclined [gósggé stability copd: 6053056025 slight advancement OY, 

coco 


c oc > € : : : : O oo C oc c 
op:00:ácCo'o09i Full retraction of upper incisors coocoo5co upper lip support o» oó90»eo&Cqc 
A Ç . CO € oc € : : 
alignment only OR partial overjet correct 6 coo 52002860lo005 (when the nasolabial angle is 

[e] 


obtuse AND the lips are behind Ricketts E-line)n Incisors cooo lower lip 6800090 fully retracted 
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Cc € . . cfe . [e] O coc C € ° 
QOLA re-opening of extraction spaces (553: risk of relapse qoo»o TESE 992380500000 
C Sol € "e O C o Cc š . E ^ 
egpcoocolooooir 32300 GAPOGOQSOQC spacing already present between the incisors OR spacing 
° ° oc € . co 
created the use of headgear cooo? aaaf Eos Long-term retention co0@6o2) 
[e] j oc C e C . [e] € C € € o ocre C O co 
olev 3e$esooeo mini-screws GOM opcopcoqjoooqoo3eo9:|g[coo&c|Q(go C9. mo. 
L o o 1 o L o) o L L Lo ° 
C . Cos 4 " . ° $6 2601 € 
6099060005 retraction c0002329' headgear 32003 mini-screws copo» 32009 $colooVón 
o C y € € CN € co oc Oc Cc . 
Severe cases GVA YPY VA, gjoSs009 €{gE3005a0058: o500qeó605qc functional 
Oo] L IL IL do 1 (0) o L L 
: Ç oc C . . C e . . š 
appliances Dsl Facial growth completion [g5030:8:0 combination of orthodontics 
: coc j € € c C . š 
AND orthognathic surgery coOšColooolII coéooo surgery copo: EAD0AQ|CI functional appliances 
€ C € o C . " o @ . 7 ; 
GOZCOPSs SMOC fixed appliances 99:0: alignment only AND/OR partial overjet 
. SCO] € 
reduction coošColooool 
Post-treatment stability 
MIES $go59j05006900 upper incisors com lower lip control ezm0e sepasgcoG 
de ee) et pe VPR 3% p 79 ee 


c j € Oo 0 . ñ ñ . . . O o C C jl [e 
dolo 890902000 lower lip o» incisal third of upper incisors GOD 0 (93320000:20COlODODII 


. . [9] C CO s C N 5l n T O [2] A 

Upper incisors CNN 64002920200 8999C20)309 soft tissue balance position y Ses: lower lip 
£ . E j E 

control Sesqc Prognosis e022C20!0000I 

. oc a Oo C . . Cos G oc C Cc C C G 

Lip control oq: normal retention period $02 0004 (b) cO 3239999020! e$005000 (6) 

C p e Cc n C C " 
UY p22005602000I 33368005 permanent retention ooeono(g$e3256 Hawley retainer worn on 


. s . [e] C CO O coc € 
alternate nights OR a bonded lingual retainer o» mosto o$3a58Colos05i 
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" Fig. 16.11 a, An adaptive anterior oral seal with contact between the tongue and lower lip. 
b, Following retraction of the upper incisors, an anterior seal will be obtained by lip contact. The lower 
lip covers the incisal third of the upper incisors and this will ensure stability of the overjet reduction. 
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Fig. 16.12 Hawley retainers 


ul co Cc o c € ` 0 o O . ° C OC s 
Stability GOC: 2005c0c0020c20c0sDo00000 Class II correction a) relapse [gócogco> 
€ o_o C m . B S x 
329/M6020) Boorsqdleusu Positioning of upper incisors out of control of lower lip AND non- 
š š š . Ç C coc 5 c : : ° 
attainment of lip-to-lip anterior oral seal [gósgoé relapse (36860 vòi Lower incisors 6020) 
D . CO c C S SCO] € B 
excessively proclined ovg relapse (9s (96860 NI $00) Unfavorable antero-posterior and 
: ° € C . . B 
vertical skeletal growth Qesqc aoop:oo[(gé clockwise (backward) mandibular growth rotation š 
ox(s5e C relapse golmosi msm  coo$(e)o603532031600  soo$coóeseóé relapse 
CAS hada pse Q rat a aha a eae da P 
coc € 
[gógéo ODODII 
Table 22.1 Methods of managing Class ll, division 1 
malocclusion 


= 


e Fixed appliances 
(camouflage) 


e Fixed appliances 
(consider partial OJ 
reduction only) 


* Orthognathic surgery 


* Fixed appliances 
(consider partial OJ 
reduction only) 
e Functional appliances 
* Mouthguard If no (consider partial OJ |e Orthognathic surgery 
treatment reduction only) 


e Awalt completion of 
growth and consider 


orthognathic surgery 
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AG) - I (i) y (iii) 
(A) Examples of (i) mild, (ii) moderate and (iii) severe Class II skeletal pattern due to mandibular retrognathia. 


B(i) (i) 
(B) An example of a Class Il, division 1 case treated with a functional (twin block) appliance for nine months: (i) start, (ii) end 


of twin block phase (note the reduction in overjet). 
=: 


= a 
C(i) (ii) 
(C) Class Il, division 1 case treated by upper incisor retraction (orthodontic camouflage) using fixed appliances: (i) before and 
(ii) after treatment. 


D(i) (ii) 
(D) Case where space was created in the upper arch, for incisor retraction, with the use of headgear: (i) before and (ii) after 
headgear. 
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Treatment of class II malocclusion 


Mild or moderate severe 


Camouflage 
Orthognathic surgery 


Extraction 


Headgear Removable or 


xed functiona 
distalization es e 
Symmetric 


Intermaxillary elastics 
1 
premolars premolar 


4 
premolars 


Flowchart 35.3: Management of class II malocclusion 
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Class II division 2 Malocclusion (by Nay Aung, BDS, PhD) 


Incidence 


"o " [9] E ° oc c Cc j C 
Class Il division 2 malocclusion o» Caucasians apego 90 SPacagids COON 
L IL Ol L JL o Oo 


Aetiology 
Skeletal pattern 


O cC Q COC € : cro n € 
Skeletal pattern 0n [3aSc8odeé aqp: [gé mild Class Il uó: Class | or mild Class III pattern copys 


[gógév lors? səqp:soo: [sC Reduced FMPA AND increased overbite [gSesclooS? 


Soft tissues 
€ š š 2 ` n C j C2 ` 3] š A ° 
32qp:300:|9€ High lower lip line $3200 competent lips O6$0lo05? 323100 upper incisors 6020) 


" C oc € . Ë Ci. š Š š 
retroclined (g$eo860looo5? Active muscular lips elopé bimaxillary retroclination of upper and lower 


"ER q 2£3 C 
Incisors OCOFCO ODO: 


Dental 
— n c i c 3 €5 -- | Q 29,9 
Retroclination of incisors ë Ç crowding 32 Ogpsvlod0o! Lower incisors over-eruption M 02028020, 
. ° C. s E š š š coc C 
Effective occlusal stop 98029320205 increased overbite AND increased inter-incisal angle óšCOlooo5? 


Dea š O oc j C? 
Upper incisors 6020 a more acute crown and root angulation $e$$co oW! 


viria ! 


Fig. 17.2 A high lower lip line causing retroclination of the upper central incisors and lip trap 
causing proclination of 2| 


Occlusal features 
r " " . " € O Cc 
Lower incisors 602700 Cingulum plateau of uppper incisors ECHN ges0l005? 


Typical features 30698 Upper central incisors Goo retroclined luses: Upper lateral incisors COM 
proclined and mesiolabially rotated [gósgoleos? Deep and complete overbite Ses[8: overjet o° 
minimal OR slightely increased [gósgdleos? 

o»óslooQeo Upper and Lower incisors GO2320:C05 retroclined lyses: Upper canines COM bucally 
erupting (3665 o2050loo05? Severe Class || skeletal pattern goq traumatic overbite 


O C C 
qeso0050lo0 05? 
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Mild Class Il buccal segment relationship (3$es86ólooo5? More severe Class II skeletal pattern anadgé 


relative position and widths of arches elapé scissor bite of first or second premolars [gósggédloos? 


` —a 


Fig. 17.3 Typical features of Class II division 2 malocclusion 


i m — 
E d 
Vw o PS - M 


gion. 


Fig. 17.4 Lingual crossbite (scissor-bite) at premolar re 


?' Fig, 17.5 A Class II Division 2 malocclusion associated with a moderate Class ll skeletal pattern. 


Treatment Aims 


Lip and facial profile e» 0033056095 Esthetics and functions of teeth and jaws e» se S 


O O 
9eoo»c:igecoQl 
L O Lo 


-CO 


crowding 602 e(38: alignment eo»»6:eo0i excessive overbite o» ecgpeoG (fixed appliance š upper 
incisor apices 60203 torquing back coó[g&(g6 inter-incisal angle o» ecqpeo[8: overbite e» 
€ P € . ° O M C [e] y 
ecqpeoóleo5)i overjet qp:esGC overjet 0? ec9peoGr MWYA, e022C:03|[602006072 improvement 
in dento-facial aesthetics; correction of a traumatic overbite ( a deep overbite may be traumatic to the 
gingiva palatal to the maxillary incisors, labial to the mandibular incisors and may predispose to incisor 
attrition). 
Treatment Planning 

Lower arch 320205 space requirements o» o909qJo*o0lu aoop:oo[gé crowding, overbite reduction AND 


flattening the curve of Spee [q (gégeo320205 3200) space e» Rol Nice profile AND good 
coc C 


e . 7 . $ ° oc . . ° È CO O > 2 
finishing inter-incisal angle S treatment plan 320C:60 incisors O20) proclined DOG Q9320&C0!0009! 


B DON: " š š š ° € € . . ° c O 
Stable correction of Class II division 2 incisor relationship go əc5Olooo5I Overbite reduction 093200000 


inter-incisal angle reduction 05 916 - 9 3oə[ogp:oog eso asago 
8 ¿“UN 99 S09) dd [ s 
ON š š . . € C Cc ; 
Class II division 2 malocclusion 9o inter-incisal angle €capeo909$p5:006:602026025 Torqueing the 


incisor roots palatally/lingually with a fixed appliance; Proclination of lower labial segments (only if they 
are trapped lingually by the upper labial segment); Proclination of the upper labial segments followed by 
the use of functional appliance in a growing child with well-aligned lower arch; A combination of the above 
methods; Orthognathic surgery for patients with severe Class Il skeletal pattern AND/OR reduced vertical 
skeletal proportions 
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Treatment options 
Functional appliances followed by fixed appliances 
Moderate or severe mandibular retrognathia, a reduced LAFH, deep OB and Class Il molars qo? growing 


, A š ° ° S665) C Cc c P š š 
children GQ functional appliances o» IPY N MIe@e0OICSC) maxillary incisors 


š š Y ° € € € . . 5 š ° 
inclination N Ecu:[aészao:(gé functional appliance phase 9o forward posturing of mandible on 


€ oc € EE d ° a hae oo C € " 
aoso&e[geo86Olooobi Class II division 2 0» Class II division 1 (g$o20:63206 upper removable appliance 


. . A o fe coc > € 7 . o Cs € [0] 
OR upper anterior fixed appliance o5:(8: (96860 ooc3i Functional appliance 3205:(9/[3ése), coć: 


š š A . z š A COC * € coc 
026000 reducing overjet, correcting molar relationship, reducing overbite COOSCO232O200O2 CHIQ: 


L 1 
. . Cos 4 š ° j € 
fixed appliance 02002323! anchorage requirements 0» eqe 
Z (96 oc [9] (ap Os f ti | li h (6: fi | 
IAPA: YE 329) ECOMES 9juza0 60940) functional appliance phase 32|9š@2 fina 
2 C O ¡AS n ° coc j C CN : T 
alignment 0909320209 fixed appliance treatment 0» 000 C&COloD0DII 6070) space requirements GO 
cfo n E € oc € 7 Cc co c 
eoop9(8: extraction OR non-extraction 95:05:86 Olo0 091 Non-extraction $c90005s0qC headgear 
M S SCO] C eG € Do ° C o oc 
32008 anchorage supplment [QOR onu 3686905956002 mini-screws GMA: 329ps'g|8C 
> C 
olodi 


Fixed appliances 
Pubertal growth spurt MINA empoyig[gó0 Milder cases VICO fixed appliances 


C CN S46) C 7 € € . š . Al cfe 
0206900p5:$ MV ONLI Lower arch oo well-aligned óesqci lower incisor proclination aog: 
. Ç C O C : ` Q 280] C ° r > 
crowding relief Noé non-extraction Š$ NA SCOLO ÓN upper molars 6020) Class | relationship 
C o .2, š coc > € c Ç C C coc jl 
e esc headgear 99808 retraction qol headgear BOD0ag|CqC premolars | eP 
€ E " : š eater . 2 : c 
oocdi Overbite reduction AND full ocrrection of maxillary central incisor inclination 096033231 
C M C j € r E ° N 4 : . . ° € oc € 
32905329 GMNI Anterior bite plane 302323l| incisor retraction N ¿Micosclaca second 
° . 5 C € € z . O . 
molars 60200 fixed appliance coo [gexcoge[apré Overbite correction N non-extraction treatment š 


€ 280] € 
32320C6G 6OSCO OO OUI 
P . . E CON 7 H š : Co o C € 
Lower incisor proclination NOUS lower inter-canine width expansion Now ab: [godqóun normal 
° z co Cc O ° € € > 
lower arch development N overbite o» q9628:{96: g-egeules Sopla ón Overbite 0» deep 
€ € z > " € e 2 i a € Cc o oc 
(g$esq€ lower incisors 6020 upright [góc(3: canines 6020) lingually displaced [gS]eso05c8 ursogé 


O 


> € š y tons m [e] € y [e] C. C í 
olo20Ó1 Antero-posterior incisor position op) e| péso Q»o8qc long-term retention 000 
El j € 
səee:[c3:ó O2 OJII 
E o C . Q 58466) € 
Large space requirement es both arches 9o extraction approach OYS20ECU!IODODII 
€ € Š € . 
6020329203202) Extraction pattern 0209026025 Upper first AND lower second premolars 602 


C C Sol C "e O C — n s . 
SAt: [Yonu 3230960966099 anchorage balance 320) minimal retraction of lower incisors; 


mesial movement of lower molars (which aids molars correction); retraction of maxillary incisors; reduced 
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" [e] € 280] C : . P Ë Ç C š 
mesial movement of upper molars 0» [y9scoscolonVón Lower incisor retroclination ogc overbite 


O me) C [e] By j C 
Oqpsácoooo? o»o?|g|solecon 
Orthognathic surgery 


More severe forms of malocclusion 6029 Poor facial profile AND very deep and traumatic overbite 


C € š Ë š A C o C C coc j € 
[gdesq6 Combination of orthodontics and jaw surgery o» 326020C$80$$D9:C00$ (96860 ODUSII 


le) 


Severe antero-posterior AND vertical skeletal discrepancies qo? Non-growing patients 6020) 
orthognathic surgery š coosco:eColoooi risk-benefit analysis sfoga: so:[go5a|o5a|8COloooSi 
Surgical risks 60932683. general anaesthesia complications, damage to inferior dental nerve, AND 
infection 602 golecón Orthodontic treatment related risks 602 golecón Pre-surgical orthodontics 
39098 decompansation of incisor inclinations, alignment and transverse arch co-ordination 60203 
oósosgoleVón 32o5:qp:o) surgical procedure Meo% mandibular advancement with a bilateral 
sagittal split osteotomy (gdlos05u Mandibular advancement elopé chin prominence sq 6:(gdogq6 
reduction genioplasty cp686dloo051 Surgery 6 [G:eg0085 Reduced LAFH AOSI levelling the 
curve of Spee AND molar extrusion o6[gc{gé vertical dimension o» o»:eos Colo» ón LAFH 00 normal 


. C € E cfo ç z ° coc € 
OR increased [gósgoé lower labial segment set-down cog: overbite reduction 0» agolo 


Retention phase 
7 E" š Ë Cc C C C [e] 
De-rotation of upper lateral incisors AND overbite reduction Q90000:02260900 relapse (9$ 900050200 
. e € . C C € š . š 
Retention phase M szego Rotation [g§e[gdesa0€ upper lateral incisors 9o boned retainer 
c j š Cc cC E us O oc OC € B 
c»oo!i Growth completion © DICHO) overbite stability 00» COO$séCG322C upper removable appliance 
š . " € oc C 
retainer 9o flat anterior bite plane c0p9000:860lo009? 
ru š Cc € " TC ° ° e ET 
Inter-incisal angle correction coó(g6:o» occlusal stop for mandibular incisors 0» qSeo(8: stability of 
š : ° € oc j € š Š . A š ° € € j € . 
overbite correction 0» |goeoscolodool Excessive lower incisor proclination 0» espcooco'ooooi Anti- 
. š : € Co c . m [e] 
closewise (forward) mandibular growth rotation o° [goouSa8aE relapse of deep overbite correction N 


ç OC € 
[gócogédlos ón 


Treatment 
of Class II | 


Growthmodification Camouflage 
surgery 
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AG) 


Figure 23.1 (A) Some features of Class ll, division 2 malocclusion: (i) mild mandibular retrognathia, with a pronounced chin point and 

reduced lower anterior face height, (ii) high lower lip line, ana (ili) retroclined maxillary central incisors and deep overbite. (B) Traumatic 
overbite leading to (i) periodontal damage on the palatal aspect of the upper right lateral incisor and (ii) severe attrition. (C) The 
management of Class Il, division 2 malocclusion with functional appliances involves (i) proclining the maxillary incisors into a Class Il, division 1 
relationship, which allows forward posturing of the mandible, and (ii) correction of the overjet. (D) Reduction of an increased interincisal angle 
is important for stable overbite correction. 


Class III Malocclusion (by Nay Aung, BDS, PhD) 


Incidence 
Class III maloccl un C lati (9) S6s$:ecooo$eo eoosoloooSi 
ass IIl malocclusion aucasians popula ion À, 2) Spacass Qqo 
Aetiology 


š š Dental Classification 
Types Skeletal Classification Dewey) 


Molar 1s 1n class III with 


Short or Retrognathic 
Maxilla à €— to edge 


mandible crowed mandibular incisors 
Combination of retrognatic Molar 1s 1n class III with 


o thic anterior crossbit 


A 
C 


Table 1: Classification of class III malocclusion 


Skeletal pattern 


Cc o [e] ` € € [e] 
? i ? 
Class Ill ACR 200009 skeletal pattern COEN: Mandible o» peon: Skull base 8 
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glenoid fossae © forward position 92 §e50005(9: mandible M oo 


cons eqespo5esooo50lo»05? 
$ qep hejno i 
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š 
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Soft tissues 
Cc c Ë 2 " " £ s H Ë P 
§099026020) competent lip 326$320001l upper incisors proclination & lower incisors retroclination 
C M Ë Oo C ` . e» 
$6502 dento-alveolar compensation 326$32000:80qC MÍ), Class III skeletal pattern severity ; 


c c9 c c j| c 
3320002322 ? (96602050 ONU II 


Go 
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Vertical skeletal proportions (FMPA) qp:es[8: anterior open bite š incompetent lips (3$esqé ey, 
lower incisors 602022 proclined (965 35olooo$i 


Dental 


Maxill B (n3 Scdasaé 32 :300:[96 S26$1 036 coo5[8: 2902609 0056801038005? Mandible oo 
axila 0? (GRAN qp°:S25°[8ç Ue er oem ° “e ° "O ? ° EA ° 
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co ES c ° c € € 
soqpsazoq (9 $ £$0N002 3aq|o»eopop sol [yao:(3é:00 (gSclos05u) 


Fig. 18.1 A high angle Class III A high angle Class III patient with 
patient with a normal maxillary a retruded (short) maxilla and 
and long mandibular length long mandibular length 


c N o o OQ coc c . A C C O 
32000590 (92:0) o(J)ooo [mo5coosq e high angle Class lll patient [goorgé: QUA! long 


H ° C Ç ce š, ofe C co 
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m C O € j Cc 
maxilla 0650220? COP [g60loooor 
L Oo LJ 


Fig. 18.2a Class IIl malocclusion with Fig. 18.2b A Class III malocclusion with crowded 
anterior and buccal crossbite. maxillary arch and anterior crossbite. 
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Occlusal features 
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Buccal segments — Buccal segments 9o unilateral OR bilateral crossbite qesoso5olooo5? Maximal 


intercuspation qe3206 Unilateral crossbite + lateral displacement of mandible 3269320093 [gósgoleos? 


Fig. 18.3 A Class Ill malocclusion associated with a Class III skeletal pattern. 
. O O *« C > C š 
Class III malocclusion on () «|f 2109p2olecón True Class III (also known as Skeletal Class Ill OR True mesio- 
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P O C . " . A 
reverse overjet 0n eopqoleo5? NIG Class | skeletal pattern, retroclined upper incisors, proclined 


Ë a 2601 C2 C M oo O Sol 
upper incisors 602 GO2G&CU!ODUD? 6322059019002:02 090 CO, CR 326$32000:602000 103050! 


Fig. 18.4 Patient can achieve edge-to-edge 
in centric relation. 


Reverse overjet during centric occlusion. 


Treatment Planning 
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Incisors 60095 minimal dento-alveolar compensation Ses(8: edge-to-edge incisor contact Sess incisor 
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Prognosis of Treatment 


[e] 
Class Ill qPCR 09959cos:spoo prognosis 060006: 6003 326$32000: 260203 col (GdleoSu 


333le0200600) Class | or mildly Class III skeletal pattern; Average or low FMPA; Average or deep overbite; 
Upper arch crowding; Proclined lower incisors; Ability to achieve edge-to-edge incisor relationship o» 


ç ç 
[8óoloooSi 


GROWTH 
ASSESSMENT 
Op" and LAFH/TFH 


Op? and 


Figure 1: Classification of developing Class III malocclusion for 
early Treatment. CO: Centric occlusion; CR: Centric relation; 
LAFH: Lower anterior face height; OP: Occlusion plane inclination; 
TFH: Total facial height. 


Functional 
Class III malocclusion 


TOP” and 
T LAFH/TFH 


4 OP” and 
L LAFH/TFH 


i OP* and TOP” and 
i LAFH/TFH T LAFH/TFH 
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FUNCTIONAL SKELETAL 


Figure 2: Treatment protocol for functional and skeletal Class III 
patients. 


Figure 3: A checklist for making decision on phase II treatment for 
non-surgical, surgical, or therapeutic diagnosis treatment. This is 
best used for Class III patients who had Phase I treatment and there 
is strong consideration to initiate Phase II treatment. The findings 
of the checklist serve as a useful guide for clinicians to choose to 
continue with a non-surgical approach, or attempt an aggressive 
therapeutic diagnosis with a 4-8 month re-assessment of response, 
or wait for growth completion and plan Phase 11 in conjunction 
with necessary jaw surgery. 


Assessment of Class III malocclusion problem 


(molar relation, overjet, and lower incisor relation) 


Class | molar relation with 
negative overjet 


Class IIl molar relation with 


Class Ill molar relation with 


negative overjet positive overjet or 
end-to-end incisor relation with 
| | retroclined mandibular incisors 


Class | malocclusion Functional assessment Compensated Class Ill 
l (CR/CO shift?) malocclusion 


— Class | molar Class Ill molar 
relationship relationship 


class | Compensated class 


Follow-up “GTRV analysis” : 
malocclusion III malocclusion 


at 2-4 years interval 


GTRV >0.38 GTRV =0.33-0.38 GTRV <0.33 
Orthodontic 
= 


Figure | Summary of clinical practice guidelines for developing Class Ill malocclusion. 
Abbreviations: CR. centric relation: CO, centric occlusion; GTRV, growth treatment response vector. 


camouflage 


Treatment 


Accept (con$ 822086: ofy (yes cons[gés) 


02000909. NM mildly Class Ill skeletal pattern AND/OR acceptable incisor relationship WITH minimal 


š Oo C ? E C x 0 oc [9] j Cc M O OCN 
crowding ec mandibular displacement OQO) 3320C: CORANO 6099522 326|3205C:0 


c 
accept 0900 2262000li 


In Class | or mild Class III skeletal pattern 


If overbite is minimal, accept incisor relationship and align teeth (may need extractions). 
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If overbite is normal OR increased AND upper incisors are upright, treat by proclining the upper incisors. 
This is best done during the early mixed dentition when the upper canines are still high above the roots 
of the upper lateral incisors. 


Treatment options: Removable appliances; Mandibular inclined plane; Single arch fixed appliance 
In mild to moderate Class III Skeletal pattern 
Growth modification; Orthodontic camouflage 
In severe Class III skeletal pattern 
Either just align the arches and accept the Class III incisor relationships OR 
Treat with orthognathic surgery with orthodontic decompensation 
Post-treatment stability 
Stability of overjet correction depends on an adequate overbite and on a favorable facial growth. 
Note: 
The true Class Ill is the most difficult to treat. 
Pseudo Class Ill is usually easy to treat when treated early in a young patient. 


Anterior crossbite should be treated early. 


Phase | 


Phase Il 


Nonextaction / 

From posterior miniscrews around 
mandibular premolars: 
Extruding maxillary incisors and 
retracting whole mandibular 
dentition and intruding mandibular 
incisors 


Management of Class Ill malocclusion 


Mandibular 
prognathism 


Facemask to Chin-cup to restrict 
protract the mandibular growth 
maxilla 
Facemask followed by 


chin-cup/myofunctional 
appliance for class III 


Table 2: Management strategies in class III malocclusion 


extraction of some 
teeth 


TYPEA 
RI ROG IC 
FRANKI L-3 
EARLY . 
FREATMENT CHIN CUP — 
CLASS IM 
TYPEC ) ACTIVATOR 
` OMBINATIO | 
II CLASS Ill 
CLASS = 
MALOCCLUSION EXTRACTIOI 
DISTALISATION 
.. USING MINI 
IMPLANTS 
ADVANCEMENT 
SURGICAL MANDIBULAR 
TREATMENT SETBACK 
GE OPLASTY 


Figure 1: Treatment alternatives for skeletal Class III malocclusion 
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Introduction to Fixed Appliance (by Nay Aung, BDS, PhD) 
Definition 


[e) cre " SIE M E x e ° 
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Components 


Brackets and bands 
[e] C C A : [9] o [7] coc j C Cc M 
Brackets 6020) 9908/0550 [yEgo acid etch and composite 0» 3209 y9: MOONI 020000:02 


° 


" € : Ë [5] C c 
brackets COGI active components 603(g603 archwires AND/OR accessories cM MOL 


o C cfe O j ç 
a|oosoo5[8: DNICOION eg EvO OOII 
fe) O I Ob 


Bracket slot size 3əGsš 0.018 inchs 0.022 inch só[Q: (y Se Solo ón 
T š PO U «ES 


d Slot 


SLOT SIZE  -022 wide r 028 deep 


Y 


012 014 or 016 


mr 025 019 1 025 


017 3 022 


O C CO s C nr c cfe 
Inter-bracket space 2000 MONO? 9308 (p eapeseotoo bracket sdap: 320923260:[uó [ĝ: 
L JA ° [9] 1 L [9] 


. š ° C e r Sinne [e) C 
narrow bracket 6020 increased interbracket space on [góso(3: archwire flexibility on qp:eoolooohi 
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Interbracket Distance (lip) 


Bracket Length (Ip) a b 


Wider brackets 6020 reduced interbracket space o [gócol3: de-rotation AND mesiodistal control 


C oo ° ç OC 5] ç 
NU Qeooeepo»eoaco ODOOII 
L 1 TL L 


o C x jl A o» OC j (y 
Molar Bands 60900 2930160902 02002329 glass ionomer cement Op:&CO!ODODII 


L oO 


-30 


What kind of Cement is Best for 
Molar Bands and Banded Appliances? 


W 
he V* 


Double Rectangle Double Combination 


Single Non-conv. Single Convertible 


Archwires 


. A oo O [q š 
Archwire size 9o Round, Square, Rectangular 3008 lovon Archwire G06, Archform 602026009 
e co j Cc . [e] o M 5] ° Š š 
square, ovoid, tapered o25|g€ $oloocón Archwire coo 32291:|9|02329! 32600330: archwire size meş 
C C " e [e] c Cc j Cc [e] C c š en " 
o» (soSs(go5: size (03:00260202 e(q»6:o»6e0:ó onu C9320C0OqCG O2) size (320) archwire meş 
4 M E [e] C C o ` " Te 
size e2020) archwire o» e(gqo6:o2686 Olooo9 ecs Tea] bracket and archwire system GOl92 


ç Q x z IÈ cre, o € Q Ç 4 ç 
QOVA NP occlusion cole) ocoo[8: CO32OO5CO 0920960580?» om ODOOII 
iL L IL ° 1 iL L L 1 L 


Round 


Figure 28.5 Round 
archwire. 


Rectangle 


Figure 28.6 Rectangular 
Figure 28.4 Different archforms used in fixed appliances. archwire. 


f. o^ c 


Area = Length x Height 


Figure 28.7 Square 
archwire. Figure 28.9 How the diameter (size) of the wire is measured: square and rectangular archwire. 


Figure 28.8 How the 
diameter (size) of the 
wire is measured: 
round archwire. 
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Treatment stages 


Initial stage of treatment 


wae c ° x` ; . 
Initial stage of treatment 9» O2OS]JGCOSJO2 archwire size and sequence GCOš002GO22 


e 0.012 in., considered in very crowded cases 

e 0.013 in., considered in very crowded cases 

e 0.014 in. 

e 0.016 in., considered if unable to engage 0.018 in. 
e 0.018 in. 


First middle stage of treatment 
š : C C Os š . 
Overbite reduction 32020 0904609402 archwire size and sequence 6002026022 


e Overbite reduction: 
— Round stainless-steel archwire, 0.016, 0.018, or 0.020 in. 
— Round 0.018 in. reverse-curve (rc) stainless-steel or NiTi archwire - this archwire will extrude 
the molars and intrude the incisors. 


— The patient can then go from rc to 16x 16, then 17 x 25 rc to level and finish the curve of Spee 
if necessary. 
- Or 14x25, 18x25, then 17x 25 rc NiTi to level the curve of Spee if necessary. 


š A C Cc [9] š š 
Overjet reduction 32020) MÓ9EN$O archwire size and sequence GAMEON 


e Overjet reduction and space closure: 
— 0.016, 0.018, or 0.020 in. round stainless-steel wires. 
— Elastics can be started at this stage — classes II, III. 


Second middle stage of treatment 


16x16 heat-activated NiTi and CuNiTi 

14x25 CuNiTi/NiTi (Figure 28.12) 

16 x 25 CuNiTi/NiTi 

17 x 25 CuNiTi/NiTi 

18x25 CuNiTi/NiTi 

17X25 rc NiTi (Figure 28.13), additional wire if 
needed to achieve a flat curve of Spee. 


Final stage of treatment 


e 19x25 stainless steel 
e 19x25 TMA (Figure 28.14) 
e 21 X 25 TMA. 


Adjustment appointments can vary for different appliances. Depending on what system is used, some 


patients' archwire changes can vary from anything between 4 and 6 and up to 12-14 weeks. 
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Auxiliaries 


O ` jl o Oo. ur . ` . "m š [o] C ol jl C 
Opo2o2oo32əlgo zaaf AÀ metal auxiliaries 6038 elastic auxiliaries c09 e32oo5eo eo [Gooosd O2OII 
[e] L o ] L ° Jl ° O lo O L 1 
Auxiliaries are additional components that are used on fixed appliances. They are categorised into 
two groups: 


e Metal auxiliaries: 
- Metal ligatures (Figure 28.15) - long or short (can be aesthetic) 
- Coil spring (Figure 28.16) — stainless steel or NiTi 
o Open active coil helps to make spaces 
o Closed passive coil helps to maintain spaces 
- Kobayashi hooks (Figure 28.16) - long or short 
— Crimpable hooks (Figure 28.17) 
— Crimpable stops (Figure 28.17) — two different types, slide on and envelope 
- Buttons (Figure 28.18) - base shape 
Eyelets (Figure 28.18) 
- Drop-in hooks (Figure 28.19) 
- Rotation springs 
— Gold chain (Figure 28.19) 
NiTi retraction springs (Figure 28.20) - different sizes 
Metal separators (Figure 28.20) 
Temporary anchorage devices (TADs; Figure 28.21) 


— TPA and TPA with Nance 
- Lingual arch 


— Quadhelix 
- RME 
e Elastic auxiliaries: 
- Elastomeric modules (Figure 28.22) 
- Elastic bands (Figure 28.23) 
- Intramaxillary elastics (Figures 28.24-28.28) 
- Intra-oral elastics (Figure 28.29) 
o These range in strength (2 oz light, 3 oz medium, 3.5 oz medium heavy, 4.5 oz heavy, and 6 
oz extra heavy) and size (1/18, 3/16, V4, 5/16, 3/8, V5, 5/8, and 3/4 in.) 
Extra-oral elastics 
o Component of headgear 
o Used instead of a safety module 
o Spring mechanism for pull from facebow to head or neck strap 
o Generally made from latex or polyurethane. 
- Separating modules (Figure 28.30) 
- Rotation wedges (Figure 28.30) 
- Power chain (Figure 28.31) - closed or spaced 
- Power thread (Figure 28.31) 
- Retraction modules (also known as Burman ligs; Figure 28.32) 
- Bumper sleeve (Figure 28.32) 
- Archwire sleeving (tubing) 
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Rectangular 
archwire 


Brackets 
Ligating teeth tied with 
together to 
enhance 


anchorage 


elastomerics 
modules 


Coil 
springs 


— 


Fig. 14.3 Auxiliaries. Open coil springs to open space and power chain to retract teeth. 
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Fig. 14.4 Auxiliaries. Closing NiTi coil-spring (lower arch) 
and elastomeric power chain (upper arch). 


Indications for fixed appliances 
-Correction of mild to moderate skeletal discrepancies: as fixed appliances can be used to achieve bodily 
movement 
-Intrusion or extrusion of teeth 
-Correction of rotations 
-Overbite reduction by intrusion of incisors 
-Alignment of grossly misplaced teeth 
-Closing spaces 
-Multiple tooth movements 

Anchorage control 


op:p905328| CACO NA egesnéeg 0320900 e6q603|603220:60200 S026000:01 9eólé9: 
j FA ES 9, Aaa e nic ta er as past j L D 


-3o 
og 
Q^ 
og 
Q^ 
3 
En 
3 
€ 


CON Co o o jl ce € € ne 
3909096000c8000:0 anchorage control coolooooi 395o5ëəo5ooGoo2 mini-screw 602 
ocre c Oo c c c c e c jl c 
320): [9¡n$c|g|yóa) anchorage control 320205 e025600532soce|goo»s(|s90 oocou 
" P : M Cc C sl : oo c jl € 
Bodily movement o» tipping movement š opoqc anchorage cole) greater strain o° O|(gócoolooVón 
[e] c E € ene : : ° c o jl € 
Anchorage 9q@322€ 290860202 oGolc:a|o5ooo|əc: (ligating teeth) V lgjcpóecoqo'ooooi 
L [9] [e] L L L L od 
Transpalatal arch of Nance; Lingual arches; Intermaxillary traction; Extraoral traction (headgears); implants; 


ar Ve e O o ° e € SCO € 
mini-implants 030 320): |9¡[9s anchorage control ejezaC |Q|CoOšColooo 


175 


Fig. 14.5 Anchorage reinforced by using Nance 


Appliance management 


Q CN ce, ` MN UN ERROR, Ë coc Gó leas Q C. C 
990sp9q|CO2C940000p5:326 $$ IPV ENCE e206203pqp [OCR ogo Oll Q932ao0qc 
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c coc c j € c c ` 0.00 ° Q c Q : COCO : 
ODUSOCSCID ogo OUI OD2OSOCOO2: OD 99929902 q022 0? IDA adjustment QUECO, appointment 
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Fixed appliance systems 


(1. Pre-adjusted appliances; 2. The Tip Edge appliance; 3. Self-ligating system; etc.) 


1.Pre-adjusted appliance (also known as Straight wire appliance) 
3 system gÉ brackets o» tip and torque 60203 cooo [9: félon Roth bracket prescription 


systemı MBT bracket prescription system 900950308 eno mpes bracket 0209 6:80) O0p900010) tip 


o_o oc € 
and torque 6020) Bqle3Seo5u 
Torque or third order 


Upper MBT J 10 =! =] =} -M =i 
Roth Y E -—-— E — 4 —4 
Andrews: 4 — 3 =F -F =} = -9 
TEETH T2 3 4 5 6 Z 

Lower ¡Andrews = —1 =I =i —22 =% =33 
Roth =) CB = A = 
MBT -6 -§  —6 ==; =p o -290 —10 


Figure 2: Andrews/Roth/MBT torque values; from (Thickett et al., 2007) 
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Figure 3: Andrews/Roth/MBT tip values; from ("Erratum," 2014) 


S0 45 SO 45 40. 


30 20 Average 
40 40 4S 40 35 2. 


2 .5 for adults 


4s 46 45 40 35 20 


Average LS - A. ] i 
for children 2.0 20 3. 5 35 40 35 30 20 20 


Figure 1: MBT bracket placement charts; from (McLaughlin et al., 2002) 


10* 17" -10* 17° 


Lateral Central 
incisor incisor 


Rotated 180° 


Figure 4 & 5: Management of palatally placed lateral incisors; from (McLaughlin et al., 2002) 
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Figure 7: Positioning canine bracket for absent lateral incisor; from (McLaughlin et al., 2002) 


Figure 9: management of missing central incisor; from (Thickett et al., 2007) 


Figure 11: the concept of torsional play; from (Johnson, 2013) 
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Figure 12: change in wire size versus slop; from (Johnson, 2013) 


Pre-adjusted systems e səo:[o [9: YA oa096u203306] səqp:32o:[8c 30206 (6) soc dlo 
-Levelling and Alignment 

-Overbite reduction 

-Overjet correction 

-Space closure 

-Finishing (usually needs to place small bends in the archwires for fine detail of tooth position and occlusion) 


-Retention 


— Temporary Anchorage 
Device (TAD) 


eS 


Ay 
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Fixed 


1) 


Appliance systems 


Pre-adjusted appliances 

It is also known as straight wire appliance. 

Individual tooth positions (tip & torque) are built into the brackets. 
Example of bracket prescription is Roth & MBT (Fig. 14.6) system. 


Treatment using pre-adjusted systems usually involves six steps: 


e Alignment 

e Overbite reduction 

e Overjet correction 

e Space closure 

e Finishing- usually needs to place small bends in the archwires for fine 
detail of tooth position and occlusion. 

e Retention 


I) The Tip Edge appliance 


11) 


” Fig. 1 


It was developed from the Begg appliance. 

The Tip edge brackets (Fig. 14.7) allows tipping of the tooth in the initial stages 
of treatment when round archwires are used. 

In the later stages, the full-sized rectangular archwires are used. The built-in 
pre-adjustments in the brackets help to give a better control of the final tooth 
positioning. 

Treatment usually involves three stages (Fig. 14.8, 14.9). 


Self-ligating system 


e Brackets have their own clips, so modules and ligatures are un-necessary 


e Less friction at initial arch wires 
e Chair-time is reduced and less incisor proclination 
e Examples are Damon, Smartclip and In-Ovation (Fig. 14.10, 14.11) 


4.10 In-Ovation self-ligating brackets "*Damon bracket 
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es Retainers and Relapse (by Nay Aung, BDS, PhD) 


e ° 
enel 602 23090308 2398 30303400003 (31056: 165000 retention 32020 9009900060090? COR 29 
o Oo 
992360) s. [gésonézao:0me0z opam eoggolovosı sospo$oo egos(o:»:8coi 
c c " € j (3: "9€, 99 [e] CO O I 
Sopop ap§[aqoseveus C420 coleQp ° DQIECO HEMI G|UIIOD e206oo3pqap Onon, relapse 
c ° c c j € [e] C c c fe) š O 
[9$904]|se02 (960054 ODOOI D: PNV ANS stable e(850205622:0709 retention So. 
oc oc c [e] Oc oo [e] c SS € 
323|$320503320250509 3200 399$00$s02$0226C0$6 0900 020002$:90COÍO2OUII 
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..9.990 O ce, oc, ç C C oç C 8. .-9€6,.99 Q 
PNAN l:e 2198) 9032070: [g§e[gdeaa0€ 329 $006960:(8: 399$00$:026$0220 


c C j C M m ° € x 
ODOSOCCODISEOQUIOSII_ eg: 290:609020 unstable position oogessc unbalanced soft tissue 


o o Ó 
ressure [p< o So [(g§(g609028Edloou5u dlsa{gé Gerard 200202329203 sono [gogo 
p ° carta È Ó L o dl har Seah a Ío °” ° h 
Q ` co c oc S 2 C Q ` c Ç ` I : 
999*p9002$02q|Co0 302 20006epo02àcO ODO! 316 C 39»sppooosopqico3ec C$COG320C retention 
O 1 ° L l ° ° Ó I o 


co 5 (8: [e] =Ë » c j € 
32020 vop ° C420? eNENAPIP ges GO$22COlODOOII 


RETAINERS IN ORTHODONTICS 


* REMOVABLE RETAINER- 

a. HAWLEYS RETAINER 

2. BEGG'S RETAINER 

3. CLIP ON RETAINER 

4. WRAP AROUND RETAINER 
5. KESLING TOOTH POSITIONER 
6. 
. 


INVISIBLE RETAINER 
FIXED RETAINER- 
a. BAND & SPUR FIXED 


2. BONDED CANINE-CANINE 


Fixed Astics 
retainer (ATLB) 
T Wrap 
Positioner Around 


Reinforced 
Removable 


Vacuum- 
formed 
Patient-related variables need evaluation 
to select the appropriate retainer 
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Aetiology of relapse 


Elastic recoil of Intra-arch 
gingival fibers 


Relapse after Cheekllip/ton Changes in 
: gue 
orthodontic pressure occlusal 
treatment relationship 


Gingival and periodontal factors 


š cC O C Ç ENE . 7 
Remodeling [568 alveolar bones o» NN Principle fibers 60200 9 - Ç Ol collagen fibers 60000 Ç 


^ 


A C € C C C o 
- E o supra-crestal fibers COM O) VENP [opoo ale[opé 32993303 (9) 50 


[e] 


OÇ oo ° C e) j C A € M é C M 
NICO LINA 020002:q6C9Q0/0200II Rotation [g5e503 29936091 diastema (96650) 02026020 
[9] L 9] ° Q [9] o [9] O L 
" [9] d 8, M 3] š [e) oc š C j C Ë 3 š D 2 
9398090799 6U2|4209329 retention o» 323|$ O9 60:20COloD CDI Elastic recoil of gingival fibers 


C x` co o c c € 
e[opé GQ 02:02: GOM Qe PNN, [g§ego005dlosu5u 


° To minimize relapse in rotated teeth and diastema: 
i) correct them as early as possible during treatment 
ii) over-correct the rotated teeth 
iii) cut the supracrestal fibers that are above the alveolar bone at or just before 
the removal of appliance. This is known as pericision. (Fig. 20.2) 
iv) Frenectomy of large fibrous fraenum for diastema in between the central 
incisors (Fig. 20.3) 


"Fig. 20.3 Frenectomy. (a) Before frenectomy. (b) After frenectomy 
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Occlusal factors 
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Relapse © 00, occlusal factors 60730 EALAN deep bite correction 00009328 lower incisor 


edge oo mid-point (centroid) of the root axis of the upper incisor 90 —2mm anterior 9o eşé stability 


O coc j C n . o € ° € [e] ° ocre 
OGO22CsëCO|O2O2II Inter-incisal angle o> 135 CANH 6]JG$6)]C strong occlusal stop 0» AELS: 


Sa a š c c c € oc j oc € Ë . np 
incisors erupting coO6|[Q06G322C 022020260$8CO CoGGOUII Growing patients 6029) lower incisor over- 


. € C 7 5 . [e] o oc C : 
erupting e(a5e3206 anterior bite plate on a retainer 0» saos f géo The late teens GO2GD vertical 


c o : o.c ç ç Ç C q Jl € 
growth 98 VENIONE, retainer o 032509005 [09 900202000220 CUIOD OO! 


Ë Ë [e] CO `` oc Ë C C C Oo oC 
Labial cross-bite case o» [Yéz] $o overbite 326532000te[nxp6 relapse (oS (960 930:808 
L o 1 ° 1 L 
[9] n C O [9] > 
6020000 retainer 020000:0 ocoolontli 


°°Fig. 20.4 Overbite reduction will be more stable if upper incisor centroid lies palatal to the lower 
incisors edge. 


*^Fig. 20.5 Good inter-incisal angle after overbite correction ensures stability 


Anterior Biteplate 


For retention, the main function is to keep the 
posterior teeth out of occlusion and create occlusal 
contacts on the lower incisors to limit any incisor 
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Moderate skeletal Class Il MHE original growth pattern 3009 $esqc growth modification olo 
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Age changes 
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Age-related changes 


These changes are normal physiological 
changes but might be confused with 
relapse by a patient who has received 
earlier orthodontic treatment.'?'? Some 

of the normal maturational changes to be 
expected include: 

E A decrease in arch length after 
adolescence; 

E Intermolar width increasing until age of 
13 years then becoming static with some 
reduction in females thereafter; 

B Arch length and intercanine width all 
increasing until 13 years then reducing, 
especially in females 

B A small decrease in overjet and overbite. 


Period of Retention 
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Types of Retainers 


Thermoplastic VFR 


‘Essix’ 


Modified Barrer 


Positioners ‘active 
retainers 


, 


Labial bow UR3-UL3 or LR3-LL3, 
0.7 mm. 

Adams cribs upper 6s or lower 
6s, 0.7 mm. 

Palatal baseplate (full coverage 
or horseshoe design). 
Variations: 

— reverse 'U' loop labial bow, 
which provides better control of 
the canines 

— labial bow soldered to the 
Adam's Cribs, which means 
there are fewer wires to interfere 
with the occlusion 

- acrylated labial bow, which 
helps prevent relapse of 
corrected rotations 

- the addition of anterior bite 
planes to control the reduction 
of a deep overbite 

- Hawley retainers can also be 
used in the lower arch 


Fabricated from a variety of 
thicknesses of polyvinylchloride 
sheets by heating to 475 degree 
and vacuum pressure of 1.5b for 
50 second. 

Full coverage of all teeth 
generally extending to halfway 
across the terminal tooth.The 
most posterior tooth must be 

at least half covered to prevent 
overeruption 


Acrylated labial bow 0.7 mm 
Acrylated lingual bow 0.7 mm 
Adam's cribs UR6 and UL6 or LR6 
and LL6 0.7 mm 


Elastomeric or rubber removable 
retainers 

Pre-formed or custom-made 
(custom-made positioners are 
made on articulated models 

in which the teeth have been 
sectioned and re-aligned to 
achieve the desired result) 


B Facilitates posterior 
occlusal settling 

E A bite plane can also be 
incorporated to maintain 
overbite reduction 

E Pontics can be added to 
temporarily replace a missing 
tooth 

Bi Can be activated to close 
residual spaces 

E Maintain lateral expansion 
due to rigidity 


Aesthetic appliance 

E Easy to construct and use 
B Cheap 

Bi Pontic can be added to 
replace a missing tooth 
temporarily 

E They provide good 
aesthetics and better control 
of incisor alignment than 
Hawley type retainers 

E Wire can be added on the 
palatal side in expansion 
cases 


E Allows minor corrections 
of lower labial segment 

B Useful in cases where 
minor lower incisor relapse 
has already occurred and can 
be used to restore alignment 
whilst continuing retention 
E Very rapid alignment in 
co-operative patients 


Bi Provide further minor 
correction following 
deboned and thus 'guide' the 
settling of the occlusion 

E They may also be useful in 
instances when the desired 
finish was not achieved 

or the case had to be 
discontinued early. 


B Compromised aesthetics due to the labial 

bow 

E May cause initial speech interferences due 
to the palatal coverage. However, this can be 
minimized by opting for “horse shoe’ design 


Bi Less effective in retaining expansion cases 
unless it is supported by thick wire 

E Ineffective in retaining intrusion or extrusion 
movement 

E Less settling of the occlusion is possible 

Bi If a partial VFR is used, the patient may 
develop an open bite due to overeruption of 
teeth 

E Increase the risk of decalcification in the 
presence of a cariogenic diet as the retainer 
may act as a reservoir. 


E Risk of inhalation with the original Barrer 
(only extends to lower canines) 

B Owing to the potential for dislodging, 
swallowing or aspirating the appliance, the 
design has been modified to include acrylic 
flanges posteriorly, to improve retention 

B Interproximal stripping may be required 
prior to fitting the appliance to create sufficient 
space for alignment of the displaced incisors 


B Expensive 

E For finishing stages of the treatment 

E Will need to be replaced by other forms of 
retainers after achieving final teeth alignment 
E Poor at maintaining rotational control and 
overbite 

Bi Lack of patient compliance and acceptance 
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Design Features Advantages Disadvantages 


Begg ‘wraparound’ | Begg wire extending from UR6- E It has no clasps and therefore E Less aesthetic due to the labial bow 
retainer UL6 or LR6-LL6, 0.8 mm there are no wires crossing the E May cause speech interference due 
> U loops at site of extraction or occlusion which is therefore free | to the palatal coverage 
premolar region to settle the occlusion during the | Nm Less retentive than Hawley 
Palatal baseplate in the case of retention period 
upper Begg retainer B A bite plane can also be 
incorporated to maintain overbite 
reduction 
B Acrylic tooth can be added to 
temporarily replace a missing 
tooth 
E Can be activated to close 
residual spaces 
8 Maintain lateral expansion 


Hawlix ‘aesthetic’ Clear VFR UR3-UL3 or LR3-LL3 B Combines the anterior aesthetic | B Could contribute to occlusal 
retainer Ball end clasps between 6s and 7s | advantage of the VFR and the disruption, such as the creation 
0.7 mm palatal acrylic of the Hawley of anterior open bites or reduced 
Palatal baseplate in the case of retainer overbites, attributable to the retainer 
upper Hawlix E It is particularly useful following | having occlusal coverage only in the 
treatment in cleft lip and palate anterior portion 
patients in order to improve the 
aesthetics of anterior maxillary 
dento-alveolar cleft defects 


Damon ‘splint’ Made from one of the following: E Holds teeth and arches in B Can only be worn at night-time 
; hard pressure-formed, dual corrected position Bi Less widely used as very limited 
hardness/soft liner, and elastic Bi Retentive splint for Class clinical indications 
silicone upper and lower splints II, Class III, bilateral crossbite 
joined together with acrylic treatment and orthognathic cases 
Bi Assists in tongue training 


Clinical scenarios in which one may wish to consider fixed retainers 


B Severely displaced teeth, particularly palatal canines 


E Non-surgically treated anterior open bite cases with incisor extrusion 


E Impacted teeth which have been individually extruded and aligned 
E Corrected anterior crossbites where there is minimal overbite to retain the correction naturally 


E Teeth with no opposing tooth (to prevent overeruption) 


E Cleft Lip/Palate patients. In these cases bonded retainer is combined with removable appliance to maintain transverse relationship 


E Extraction space closure in adults 


E Alteration in intercanine width 


Advantages 
Easy and well tolerated by the patient 
| Unlikely to compromise on aesthetics 


Unlikely to interfere with speech 


Less compliance dependent than 
removable retainers 


It may reduce the risk of development 
of late lower labial segment crowding 


Allow some physiological movement of 
the teeth 


Retain derotations well 


Can be fabricated indirectly in the lab 
therefore reducing chairside time and 
complexity of fabrication 


No evidence of increased periodontal 
or enamel damage 


Disadvantages 
Their placement is time-consuming 
Technique-sensitive 


| Interference with the occlusion, especially in 


cases with increased overbite 


Gingival/periodontal disease and caries may 


develop due to plaque accumulation 


| May prevent settling of the occlusion 


Do not retain transverse expansion 


High failure rates 2396 


Fixed retainers can fail without the patient 
realizing — this may result in unwanted tooth 
movement 


A back-up removable retainer should also 


be supplied to the patient to preserve tooth 
position if the fixed retainer fails. 


Table 3. Advantages and disadvantages of fixed retainers. 


Insert floss beyoud 
the reminer wire. Y» 


Gently clean sides of 
teeth and under gums 
with an up-and-down 


motion Y 


Brush Rerainer, 
teeth, and gums 


Floss the side of teeth, right and left 
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a) Removable retainers 


i) Hawley appliance (Fig. 20.6) 

is the most common removable retainer 

Adam clasps on molars, palatal coverage, and labial bow with adjustment loops 
can incorporate anterior biteplate for deep bite patients 

it allows more rapid vertical settling of teeth than vacuum-formed retainers 


Fig. 20. 6 A Soldered Hawley retainer. A Hawley retainer. 


ii) Vaccum-formed retainers (Fig. 20.7) 

e Advantages: good esthetics, less interference with speech, good retention of lower 
incisors, minimal bulk 

e Contraindicated for patient with poor oral hygiene. 


Fig. 20.7 An Essix retaine 
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b) Fixed retainers (Fig. 20.8) 
e They are usually attached to the palatal/lingual aspect of the upper or lower anterior 
segment. 
e Multistrand wire is the bonded retainer of choice. Usually the 0.0175” diameter is 
used. 
e Indications: 
- closure of spaced dentition (including median diastema) 
- following correction of severely rotated teeth 
- where there have been substantial movement of lower incisors 
- in reduced periodontal support teeth 
- as maintenance of lower incisor position during late growth 
- to keep extraction spaces closed in adults 


Fig. 20.8 Multi-strand bonded retainer. 


c) Active retainer (Fig. 20.9) 
e Modified functional appliance: to manage relapse potential in Class Il or Class III 
cases 
e Example: If an adolescent (growing patient) slips back 2-3 mm into Class ll after early 
correction, a Bionator functional appliance can be used to recover proper occlusion 
- can only be used if no more than 3mm correction is needed 
- Goal: Hold maxillary posterior segment and allow for eruption of mandibular 
posterior segment anteriorly 


I Fig. 20.9 A Bionator as active retainer 


Risks of Orthodontic Treatment (by Nay Aung, BDS, PhD) 
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e |f patient is not cooperative and not committed to maintain good oral hygiene, warn the 
patient. May need to ask patient to stop wearing appliance to prevent further damage 
to teeth and gingivae due to poor oral hygiene. 

e For more severe cases of demineralization, treatment involving an acid/pumice micro- 
abrasion technique might be used, but should be performed at least 3 months after 
debond to allow initial remineralisation. 


I 


Fig. 21.1 Patient with very poor oral hygiene and severe gingivitis. 
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- "I: ao. s 4 1 
Fig. 21.3 Hyperplasia of gums due to poor oral hygiene and ill-fitting appliance. 


Trauma from the appliance to Oral Mucosa, Lip, Palate, Tongue, Skin or Eye 
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21.15 Summary 
"Table 21.1 List of some possible complications related to orthodontic treatment. 


[CROWNS sd Decalcification | 
[PULP Pulpitis, — _ | 
Periodontitis 
Recession 
Dark triangle spaces 
Crestal bone resorption 
SOFT TISSUES 
Trauma from headgear whisker 
TEMPORAL Temporomandibular joint dysfunction 


MANDIBULAR JOINT 
Skin trauma from displaced headgear whisker 


FACE | 
MEN Eye trauma from displaced headgear whisker 


CROSS-INFECTION 
GASTRO-INTESTINAL  |Swallowing or aspiration of small parts 
or RESPIRATORY 
TRACT 
Unfavourable growth 


[GROWTH | 
TREATMENT RESULT Unfavourable results 


Unable to complete treatment 


Failed treatment 


Establish 


Communicate, a good 
inform before professional 
you perform relationship 


Be pleasant 


Be empathetic 
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TISSUE DAMAGE 


Tissue Problem Treatment 


Enamel Demineralization Oral hygiene instruction; daily fluoride mouthrinses; 
fluoridated elastomeric ligatures 
Fractures Mechanical not chemical bonding (ceramic brackets); careful 
debonding (especially ceramic brackets) 


Periodontium | Gingivitis Good oral hygiene throughout treatment 
Bone loss Regular periodontal checks and 3-monthly scaling and 
polishing in adult patients 


Root Resorption Identification of ‘at risk’ individuals; careful use of treatment 
mechanics 


Pulp Ischaemia Avoidance of excessive forces; pre-warn the patient 
Death Caution with heavily restored teeth 


Soft tissues latrogenic damage | Careful use of instruments; careful fitting and adjusting of 
appliances to avoid sharp edges 


TREATMENT FAILURE 


Problem Treatment 


Incorrect diagnosis Carefully collect full records and documentation at the start 
Incorrect management Keep up-to-date with latest treatment techniques 

Patient non-compliance Fully inform patient about treatment times and expectations 
Disorder Management 

Temporomandibular Record signs and symptoms before treatment; advise patients seeking 
joint disorder treatment for such disorder that there may not be an improvement 


with orthodontics 


Periodontal Maintain good levels of oral hygiene; professional prophylaxis where 
required 


Table I. Problems that may occur during orthodontic treatment. 
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28.6.2.10 Bracket Rules 
There are many different rules that apply to brackets when bonding them onto the clinical crown. 
These rules only apply in certain cases and are not considered for every patient. Example are: 


e Inverting an upper canine bracket torques the root palatally. 

— Turning the bracket upside down on canine teeth may be considered in a hypodontia case 
where upper laterals are missing. 

— The reason this is considered is because lateral incisor roots are more inclined palatally and 
when a canine is camouflaging lateral incisors, inverting the bracket will help torque the root 
of the canine more palatally. 

e Inverting a lateral incisor bracket torques root labially. 

— Turning the bracket upside down on a lateral incisor helps bring the root labially, starting to 
correct the position from the beginning of treatment. 

- This is considered in cases where laterals are positioned very palatally. 

e Swapping lower canine brackets (L for R and R for L) prevents forward tip of the canines. 

- This is considered in class III cases and can be very useful. 

- Swapping these brackets over helps prevent forward tip of the lower canines, preventing the 
lower anterior teeth from proclining forward, which can result in the patient looking more 
class III. 

e Inverting lower incisor brackets in MBT tilts the incisors forwards. 

- Turning the lower incisor brackets upside down in the MBT system helps tilt the lower inci- 
sors forwards. This changes the torque prescription in the bracket, allowing these teeth to 
procline. 

- This is considered in severe class II cases, as it will help to reduce the increased overjet. 


Tip or second order 


Upper MBT 
Roth 
Andrews 
TEETH 

Lower Andrews 
Roth 
MBT 
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O — 29 Q DN O O 
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@ — 9 —- Q cc 


Torque 3903292905? o2o:ooóeapé:o9 buccally(labially) OR lingually(palatally) NO egeoo? 


effect (g$olo»o5u 
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Torque in the base 


-22° - +17" | * Aw fitness 
; * Play 
* Aw Size 
* Slot depth 
* Slot size 
* Over correction 


ti y t c € Ç o " € c 
Ip $, orque SOMSOIOM COPVs AED Neg 


€ € € 
Wagon wheel effect o¢od030905 


Torque or third order 


Upper MBT 17 10 =] =-=] =7 =14 =14 
Roth 12 8 -2 -7 -7 -14 -14 
Andrews 7| 3 =] =D =p 
TEETH 1 2 3 4 5 6 7 

Lower Andrews =1 =1 =li -17 =22 =30 =39 
Roth =1 -1 -11 -17 -22 -30 -30 
MBT —6 -6 -—6 -12 -17 -20 -10 
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fenestration ! 


Controlled Tipping Uncontrolled (Excessive) Tipping 


ooó3lieo»6eooep Inter-incisal angle o5ooo:[9: Deep bite relapse [gógEn on 
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Please also consider over-correction. 
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Table 1.3 More common local bracket variations with associated rationale and indications 


Variation 

Inversion maxillary lateral 
incisor 

Reverse lower canine 


Inversion of maxillary canine 
bracket 


Maxillary premolar bracket on 
maxillary canine (or 
intentional mesial angulation 
of canine bracket) 

Inversion of MBT!M 


mandibular incisor bracket™ 
Inversion of mandibular 
premolar brackets 


Inversion of maxillary 
premolar brackets 


Rationale 
Additional labial root torque 


Additional distal crown tip 


Additional palatal root 
torque (pending on 
prescription) 

Limit mesial crown tipping 
and associated anchorage 
demand to move root 
distally 

Additional lingual root 
torque 


Additional lingual root 
torque 


Additional palatal root 
torque 


Indication 
Palatal lateral incisor 


Control lower arch length, e.g. 
in Class III camouflage 
Buccally placed maxillary 
canine 


Class II cases where anchorage 
at a premium in maxillary arch 


Thin gingival biotype with 
lower labial recession where 
lingual root positioning may be 
beneficial 

Scissors bite where mandibular 
arch expansion may improve 
transverse co-ordination 
Posterior crossbite where 
maxillary arch expansion may 
improve transverse 
co-ordination 


upside down món mus e(gézmóoo: +torque epsgpscoaiéco epso5 brackets o linguall 
p p ° que qp:qpscoq|ccu qe: gua 


. ñ c ` c c 
inclined (9$6s03220:6096» e[grézmóooo? 


Roth - incisor torque 


M 


-10° 


Inverted 


Enameloplasty 


-— was 
— 
A 


Post removed 
(+17° torque, 4° tip) (+10° torque, 8° tip) (+7 torque, 8° tip) (+17 torque, 2° tip) 
Maxillary central incisor bracket Maxillary lateral incisor bracket Flipped (180°) maxillary canine brackett Flipped (180°) mandibular 
second premolar bracket 


Fig. 1 Common bracket choices for substituted maxillary right canine. Far left: Maxillary right central inci- 
sor bracket adds palatal torque. Left center: Maxillary right lateral incisor bracket adds torque and con- 
trols tip. With incisor brackets, enameloplasty is advised prior to bonding. Right center: Flipped maxillary 
right canine bracket adds torque and controls tip without first having to perform enameloplasty, though it 
may not provide sufficient torque. Canine bracket provides same tip as lateral incisor bracket. Far right: 
Flipped mandibular left second premolar bracket provides same torque as central incisor bracket without 
enameloplasty. With flipped brackets, posts must be removed after bonding. 
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018" bracket .017" wire height 


slot height 


1 
5° of 3rd-order 
clearance 


Fig. 2 “1 to 5" rule of thumb: for every .001" of 
vertical play between bracket slot and archwire, 
about 5? of effective torque is lost. .017" x .025" 
archwire in .018" slot will have .001" of play, or 
about 5? of rotational freedom. .019" x .025" arch- 
wire in .022" slot will have .003" of play, or 10-15° 
of rotational freedom. 


Flipped (180?) Switched (Right and Left) 


Fig. 1 Flipping upper lateral incisor bracket reverses Fig. 2 Switching upper lateral incisor brackets within 
torque, but does not alter tip. same arch reverses tip, but does not alter torque. 
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Flipped and Switched Between Arches 
(Transposed) Switched Between Arches 


Fig. 3 Flipping and switching lower second-premolar Fig. 4 Switching lower right second-molar tubes to 
brackets between arches reverses torque, but does upper left first and second molars takes advantage of 
not alter tip, as shown by placement on substituted tube's 0° offset. 


upper right canine. 


BASIC RULES OF 
FLIPPING AND SWITCHING 


. “Flip, don’t switch” applies only within the 
same arch. 


Flipping always reverses the torque. 

. Switching within the same arch reverses the 
tip. 
Switching between arches does not alter 
the prescription. 
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IL o O L IL IL lo o o O L LO 


e C C Q 38 
Q2O0$ O2OSOCGOSCO eo Oll 
1 Lo 


: ° ç 
Archwire sequence N 2205 


Wire Progression 


Step 1 Step 2 Step 3 


-Co 
8 
€ 
Q7 


Step 4 


Leveling Working 


Wire considerations 


Alignment 


Wire considerations 
Starting to fill the slot Rigid enough to 

Leveling arch, finish maintain the occlusal 
rotations plane, achieve torque 


y y y 


Nitinol Super Elastic .014 


Wire considerations 
Easily engaged 
Round, Flexible 


Nitinol Super Elastic .018, Nitinol Super Elastic 
Tandem .019x.025 


Severely crowded cases Nitinol Or 


Super Elastic .012 Small rectangular 


.016x.022 Nitinol Super Elastic 


Table 2 Vertical clearance between archwires of different 
dimensions and an 0.022 x 0.028-inch bracket slot. 


Beta Titanium .019x.025 


Finishing 
Wire considerations 
Able to accept finishing 
bends or able to be 


reengaged after 
repositioning 


y 


Nitinol Super Elastic 
.019x.025 


Beta Titanium .019x.025 


Archwire Vertical Vertical 
dimensions clearance clearance 
(inches) (inches) (mm) 
Round 

0.012 0.010 0.25 
0.014 0.008 0.20 
0.016 0.006 0.15 
0.018 0.004 0.10 
0.020 0.002 0.05 
Square 

0.016 x 0.016 0.006 0.15 
0.018 x 0.018 0.004 0.10 
0.020 x 0.020 0.002 0.05 
Rectangular 

0.016 x 0.022 0.006 0.15 
0.017 x 0.025 0.005 0.13 
0.018 x 0.025 0.004 0.10 
0.019 x 0.025 0.003 0.08 
0.021 x 0.025 0.001 0.03 
0.0215 x 0.028 0.0005 0.01 


š Ë c (e [e] c c 
Undermined resorption (3$ (8:o 930:026802299 6022 GC0$0026C00006 $9 


5 € C o C M C C x r 7 coc 
Archwire 39806 N PAIS Heavy force $ 0030003complicationco2(9ógcn Heavy force m 
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y f | LAr < ^ + meae PATRI ~ 
e leading to undermining 
esorption 
. ' nd t ior ' un 
E | nD! sion: little cellular and a í 
Lj n t L ain iNi 
[heavy force on the PDL Effect of the light force on the PDL 
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EUROPEAN RAFAEL GARCIA ESPEJO 
DAMON MASTER CORDOBA (SPAIN) 


š c MES š e š 
Customized/Bespoke brackets 602 000202 insignia MQW Archwire sequence 
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Table 3: The recommended archwire sequence is summarized for 


progressive archwire therapy utilizing the Insignia bracket system 


P 0.014 UE 
Stock light round wires 0.016 / 0.018 (alternative) Stock Damon CuNiTi 
0.014 x 0.025 
ll Insignia edgewise CuNiTi wires | 0.018 x 0.025 Insignia CuNiTi 
0.021 x 0.025 
Ill Major mechanics 0.019 x 0.025 Stock SS 
0.021 x 0,025 Insignia CuNiTi 
IV Finishing 0.021 x 0.025 Insignia TMA 
0.019 x 0.025 (backup) Insignia TMA 
l 


C € 
so [n36:t[6s22620o00«pso0 6009 oro clon 
o IL IL 
€ e El ise ` ° € 
Niti coo:epoo[o3:ep- ss rectangular = [o3:- Niti rectangular 4322000 051 


Niti coox:epoo[o3:ep- ss rectangular = [o3:- Niti or TMA rectangular §393520005I 


š Ë e "Ue " C C Cc c C o C . 
Major mechanicao (8: Nitio»eoooleveling $2585 053{4$0EqqEo5z005u TMA oo Wire Bend 
[°] € TAS C C O_o C 
SBeanksonelopé finishing bend 6020006072090080205600lI 
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Archwire MIME cPNMNIN es[yézacgo 202602 (o3 [gScoo2051 33209C80 


TAKE A BEFORE 
TRANSITIONING BETWEEN LAST 
HIGH TECH EDGEWISE (CU NITI) 

AND STAINLESS STEEL 
ARCHWIRE AND 
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Treatment Phase and Duration 


MP CP AP RP 


7mon 3mon  2mon 4 mon 


L.P.: Leveling Phase 
MP: Movement Phase 
CP: Contraction Phase 
AP: Adjustment Phase 
RP: Retention Phase 


Wire sequence for the Bergen Straight-wire appliance (0.018" slot) 


Leveling Phase 
0.0155" Twist-flex 
0.016" stainless steel 
0.016" Cu Niti 


Movement Phase 
0.016" x 0.016" stainless steel 
0.016" x 0.022" stainless steel 


Contraction Phase 
0.016" x 0.016" stainless steel 
0.016" x 0.022" stainless steel 


Adjustment Phase 
0.017" x 0.022" stainless steel (Mx) 
0.016" x 0.022" stainless steel (Md) 
0.017" x 0.025" stainless steel 


Retention Phase 
Fixed retention: last edgewise wire (0.018" x 0.018" stainless steel) 
Removable retention: Jensen's plates 


5 " o € € EN Q C oc, C Cc o 
Wire sequence o> səqp:soo:[8C CPE [Reepo8, 32093202C: o»ó[n3qo»o5s9eoe 

ë š Ë . ° C x C C C ° O 

large archwire size meş smaller archwire size on e| pé: donio 2009 
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Cephalometric analysis 
A. Skeletal Analysis 
*SNA = 80° (80°- 84°) Normal 
*SNB- 81° ( 78°- 82°) Normal 
*MPA = 24.5° (17° - 28° Down's) 
Normal 
30° (32° Steiner's) 
Decreased 


*Facial angle = 85° (84°-85°) Normal 
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*Yaxis = 63° (53° - 66°) Normal 
*AO BO = 5mm BO well ahead of AO 
Tweed's analysis (*FMA = 24° ; *FMIA = 43.5? ; *FMPA = 112°) 
(Well balanced face FMA 25°, FMIA 65° , IMPA 90°) 
*PFH: AFH = 70% (62% -68%) 
Increased 

*LFH: TFH = 59% (55%) Increased 
*MMPA = 19° (23° - 31° ) Decreased 
*LAFH = 57% ( 53%- 57%) 
B. Dental Analysis 
*Upper incisor to NA= 38° (22°) 

17mm (4mm) 

Increased 
*Lower incisor to NA= 42° (25°) 

10mm (4mm) 

Increased 
*Mandibular plane to = 111°(90°) 
Lower incisor. Increased 
*Maxillary plane to = 130°(120°) 
Upper incisor. Increased 


*Interincisal angle = 100° (132°) 
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Decreased 
C. Soft tissue analysis 
*Rickett E line = +9mm Lower lip 
(-2 mm +2mm) 
Increased 
*Upper and Lower lip beyond the H line 
1. SNA = 80° 
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Orthodontics ogooqóeo 
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TABLE 6-1 3D-3T Grid with Common Findings 


3D-3T SAGITTAL (AP) PLANE TRANSVERSE PLANE VERTICAL PLANE 
Skeletal Box 1 Box 2 Box 3 
Findings of * Class |, Il, or Ill skeletal * Constncted/wide * Posterior skeletal open bite/deep bite 
Cephalometric Analysis” malocclusion maxillary arch * Posterior facial height 
and Model Analysis +» Maxillary prognathism/ * Constncted/wide * Anterior facial height 
retrognathism mandibular arch * Rotation of palatal plane 
* Mandibular prognathism/ *  Intermolar width * Mandibular plane angle 
Retrognathism * Posterior skeletal crossbite * Mandibular hyper/hypodivergence 
* |ncisal protrusion/retrusion 
* Anteroposterior position of chin 
Soft Tissue Box 4 Box 5 Box 6 
Findings of * Facial profile: straight/convex/ * Facial asymmetry * Proportion of facial thirds: upper, 
Clinical Examination concave * Deviation of middle, lower thirds 
and Photographs * Lip protrusion/retrusion jaw to one side * Lip competence/incompetence 
* Lip soft tissue thickness * Buccal corridors * Gummy smile (VME) 
* Facial musculature: strong/weak 
masculatory muscles 
* Nasolabial angle 
Dental Box 7 Box 8 Box 9 
Findings * Angle' classification of molar * Asymmetries in the dental * Posterior dental open bite/deepbite 
of Clinical relationship: Class |, Class II div. 1, arch * Occlusal cant 
Examination and Class Il div. 2, Class Ill * Posterior dental crossbites ° Oveget 
Model Analysis ° incisal proclination/retroclination —buccal or lingual * Anterior open bite/deepbite 
° Overbite * Bolton discrepancies 
* Anterior crossbite * Congenitally missing teeth 
* Previous extractions 
* Blocked out teeth 
* Rotated teeth 
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(Steiner's Analysis e 0309632) 
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A glance at an exciting path, the oldest specialty of 
Dentistry has treaded so far... 
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1. Steiner's analysis 

2. Wits appraisal/analysis 
3. Down's analysis 

4. Tweed's analysis 

(1) Steiner's Analysis 

1. Skeletal analysis 

- SNA angle 

-SNB angle 
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-ANB angle 

-Occlusal plane angle 
-Mandibular plane angle 
2. Dental analysis 
-Maxillary incisor position 
-Mandibular incisor position 
-Interincisal angle 

3. Soft tissue analysis 

(2) Wits appraisal/analysis 
- AO-BO method 

(3) Down's analysis 

1. Skeletal analysis 

- Facial angle 

-Angle of convexity 

-A-B plane angle 

-Y-axis 

-Mandibular plane angle 
2. Dental analysis 

- Cant of occlusal plane 
-Interincisal angle 


-Incisor occlusal plane angle 


-Incisor mandibular plane angle 

-Protrusion of maxillary incisor 

(4) Tweed's analysis/Tweed's diagnosis triangle 
- FMA ( Frankfort mandibular plane angle) 
-IMPA (Incisor mandibular plane angle) 


-FMIA ( Frankfort mandibular incisor angle) 
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